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# THE'CENTER MISSION STATEMENT

The Center for Vocational Education's mission -is to increase
the ability of diverse agencies, institutions, and organizations
to solve educational problems relating to individual career plan-
ning and preparation. The Center fulfills its mission by:

A

...

.

. Generating knowledge through research

Developing educational programs and products

Evaluating individual program nerds and outcomes

Installing educational progrdhis and products

Operating information systems and services

Conducting leadership development and training programs

,
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FOREWORD

The Center for Vocational Education.is continuing its
programmatic research efforts to develop more-.effective proce-
dures for identifying valid and necessary curriculum content.
One interim product of this effort is this task survey for the
occupation of Business Data PrograMber. The descripetve data
stimmarizeaand reported herein were collected in eight states
across the nation. This survey serves asone component of a
long-range and multifaceted R&D effort directed at establishing
effective procedures for identifying appropriate curricular
content in vocational edUcation and occupational training. 'With
its focus upon the performance content of an occupation, the
present rePort augments a parallel concern for the conceptlIal
and affective content of training curriculums. The study was
conducted at The Center within the "Methods for Curriculum
Content Derivation" research and development program.

It is hoped that, while research continues on procedures for
determining_ relevant and critical content for curricple, the
task inventory data summarized in this report may alo be of use
to practitioners and researchers concerned with curriculur6 matters
The Center welcomes questions and comments which may be helpful
to the research team in their ongoing efforts.

The Center expresses its appreciation to the state agencies
that were responsible for administering the Task Inventory
Questionnaires to workers and supervisors. The following indi-
viduals Thfere'instrumental in the success of this effort: Richard
L. Barker, Deborah L. Bloxom,-James L. Blue, Ross Byrd, Gloria
Cooper, Griff Dye, Fern A. Grteen, Tom L. Hindes, Larry D.
Johnson,'Joseph F. Kelly, Ronald Meek, James F. Shill, William
W. Stevenson, James E. Wall, Patrick J. Wearaff, and Clifford
Zenor. -

,The Center also expresses its sincere appreciation to the
many parlticipating employees and bUsiness firms in eight states
for their involvement in the study. Their cooperation and
attention to this performance survey were invaluable contribu-
tion to its success.

In combination with,surveys performed concurrently on two
additional occupations, more than 700 employees (workers and
supervisors). 4esponded to extensive Task Inventory tuestionnaires.

t
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Worker performance data, judgments about the criticalness of .

performance and training; and .supervisor expectations were ob-
tained througti,ja set of 12 experimental questiops for each
task of an oco6pation. This wide-acale application of the task
survey aproach represents a signal achievement for the public
education system, dgnonstratinF, the feasibility of gathering
such data voluntarily from a non-captive audience of many workers
who are directly involved in the real-world performance, situa-
tion and its requirements.' Too, the.cool5erative network of state
vocational education agencies served as an effective system for
contacting local employers and workers, benefiting from the
interrelations existent between the educational and the employ-
ment settIgs. 1

/

Robert E. Taylor
Director
The Center for Vocational

Education
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INTRODUCTION'

This occupational survey report contains a brief description
of the "Task Inventory" method and a series of data tables dis-
playing survey responses obtained for the ,occupa,tion of, Business
Data Programmer. Both Buginess Data Programmer's and supervisors
of Business Data Programmers answered task questionnaires during
the first half of 1974. The summaries'of the task data should

. be useful for secondary, post-secondary, and. industrial programs
of instruction.

Task Inventory Questionnaires on the Nork activities (task-)
of Business Data Programmers were part of an occupational per-
formance survey across eight states, distributed geographically
throughopt the'nation. Employers and employees generously
donated considerable amounts of time and effort.-., The survey was
implemented through a network of eight.state curriculum labora-
tories, research centers, and vocationaleducWOn agencies.
These agencies provided extensive coordination with local employ-
ers and employeed, permitting effective accomplishment of the
research effort.

4

The eight-state survey contained.Task'Inventory Questionnaires
for three occupations: Business Data Programmers, General
Secretaries, and Automotive Mechanics.. Companion reports are
being. published concurrently for each of the other two occupa-
tions. Subsequent reports will note the use of this data
identify the more critical training content for each occu ation,
and demonstrate the application of the process being, developed
to accomplish such task selections. Earlier studies in this pro-
gram reported task lists generated for each of the three differ-
ent jobs, with these jobs serving as research vehicles throughout
the entire project.

Definition of Terms

Several key technical terms are used throughout this survey
report. They are defined here to allow the reader to differen-
tiate between them and to understand their usage in this study.

Occupational Area: A cluster of.Ciosely related jobs, where
that relationship depends upon commo accepted groupings of
jobs by reason of similarity of data sys included, type of

1
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equipment worked upon, subject-matter content needed, techni-
cal concepts involved. Though soMetimes comparable to a career
ladder or lattice, a job cluster may encompass occupations of
a somewhat broader nature. An occupational area or cluster of
jobs may also be labeled as an occupational field.

0-

Job: A specific vocation, trade, profession, craft, or
occupation serving as a line of work or employment, where 'most,
workers typically are called by the same or synonomous job title.
A job is not limitedfto one employment position or one grouping
of workers within,a single employing firm. However, it is
located at only one status level in an occupational area or
career ladder, and is distributed across many employment settings.

Occupation: Same as "Job."

Duty: An arbitrary division of a job ,(or of an Occupational
area) into functional categories of related tasks for descriptive
purposes. .Duties are usually stated as a general Area of respon-
sibility, with action word's ending in "ing"-'-gerunds.

Task: A.meaningful unit of
j

work,activity,,generally per-
formed on the ob by one worker within a limited period of .time;
a purposeful job-oriented activity of a worker. In most instances
a task should be stated such that it would be reasonable for a
'iorker to answer "how often" he performs that task'on job.

. ,

Task-Inventory: A comprehensive listing of tasks Pe -'
formed lay workers in a job or occupational area. When -task
listing is combined with one or more questions to be asked about
each task, the resulting instrumentis called a Task Inventory
Questionnaire.

Work Activity: Same as "Task," as used in this report.
Implies a purposeful unit of work having'direct,value in acdom-
plishing the goals of the job: Thus,it would not be a component

t part of a task such that it had value only in relation to that
' task, but is in fact a _meaningful task of the job itself.

I-

Overview of the R&D Program Served by This Survey

Those individuals involved in the development of vocational
and occupational training programs .need effective procedures to
aid in the identification and selection of content with known
relevance to occupational performance requirements. They need
to be able to assure users of their curricula and instructional
materials that the things tote learhed in the training program
are the things most appropriately learned there, and that when
they use their materials, students will be learning skills which
are important to and required for effective performance in the
occupation.

2
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The Center -`s research program on curriculum content is
concentrating its resources on the development and testing of
systematic methods and techniques. The resulting. procedural
models should help in the identification and ,seleceion of
critical content for inclusion in vocational and occupational
instruction programs. The overall study hopes to produce a com-
prehensive set of systematic and efficient procedures for deriv-
ing,relevan and critical training content based upon require-

. ments of work performance situations. The present report is one
product of this ongoing program of methodological research.

The overall objective of the current project is the develop-,
ment of methods for using timely, firsthand occupational task
information to identify critical-.performance 'requirements that
warrant formal training. However, the methods under development
are riot limited to application in this study. ey are being
des.igned:f6r use io'many occupations of intere to public
education:and to industrial training. When.f lly developed,
they shO.uld be especially important for pl ing curricula in
situations where there is uncertainty ab t the occupational
requirements and of the critical training content.

/In this identification process it`is assumed that cost-
effective, pre-employment training programs necessarily will not
attempt to train students for all tasks performed by experienced
workers in an occupation, but/rather will assure inclusionof
those learning requirements essential for employment and effective-
job performance. Thus, identifi.cation of tasks.mott needing train-
ing prior to employment is necessary for,planning efficient
training programs.

The basic issue of task selection is to identify those tasks
-having the greatest training criticalness,,and;eliminatin the
merely "nice-to-know" and unessential learning requirements.
The intent is to have procedures to select tasks in ,a systematic
way, using data obtained from persons most closely associated
with and knowledgeable about what is in fact required on the job.
By such procedures it should become feasible tomake curriculum
content decisions which are data based and data substantiated,

-----, instead of relying solely upon a panel of advisors or the
experience of individual instructors.

4

Task Inventory Questionnaires are able to obtain this data
base from a broad representative group of directly-knowledgeable
peisons. Rules for processing 6these data will be developed and
tested. Subsequently these rules would be applied to task data
to indicate whether each. task should be selected or rejected
for further training consideration. The seleotioniprocedures ' ,

will systematically prdcess a large data.base of task informa-1
tion so it may be used more readilyas an information-source by

3
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hose' persons who must ultimately make the curriculum. content'
ecisions; the rulea for selecting tasks -will not t!-emselves
ctually make curriculum decisions. In later program, work, there
ill ?e an attempt to identify the most.efficientset of effec-

i.ive rules and supportive data.

For making curriculum decisions and.plans, there is a real
need to distinguish between that jOb conte 4' which is relevant
to workers in the occupation and that rele ant job content which
is important for pre-employment training. Comprehensive listings
of potential tasks perfdrmed by workers 'in all occupation, in con-'
junction with data about how many'workers do andshould.perform.
each task, help establish the relevance of the tasks'to tat
job-rat least --ftr purposes of making decisions about training
programs. Though pome tasks may properly belong foa particular

occupation, 'there would seldom be a concefri for pre-employment
training on any task unless 4t,would likely be performed by some

e
minimum number of workers. Other information about task perform-

. ance is also helpful in establishing a task's relevance:to the
job:, Such information as (a) how often a workrtypically does
the task; (b) how important or significantthe task is to the
job ;assignment, and (c) the amount of time spent doinVeach task°
are all meaningful indicators of task relevance. .These kinds of
.'nformation'have been traditional measures oftep

,these
to deScribe

he work that is'pertinent to.an occupation. This job descrip-
tion information is one very important determiner of what is-
*appropriate for training, but certainly not the only necesary
ingredient-,

From those` tasks found to beda, reasonable part of the occu-
pation (that is,"ob relevant .to varying degrees) , it they
becomes meaningful to determine which'of these curriculum candi-
dates Are worthy of some expenditure- of instructional resources
and student time. Additional kinds of task information are
needed to focus attention on the critical training needs, though
some of the relevance data may also be useful for this purpose.
Selecting which job - relevant tasks should be of training concern
is a more uncertain process than determining their performance
characteristics anc5 relevance.

Some relevant tasks may occur quite, often, but be of trivial
interest for pre-employment training Programs'. This'can occur
for several reasons; La). most students could be expected to be

Aabie to do the teak before entering training, (b).training could,
be accomplished equally well or betten on the job, (c) extenSive
job experience may be,needed tolearn a task, (d) task per/to/mance
may differ quite. radically among employment situations, such that-
no standard learning approach is posSible, or (e) only the more
experienced workers are' expected to perform a particular bask,
such that early learning of it would hot likely be retained until

A needed. Conversely, the learning' need fray be immediate and
. obvious.

ar

4

Or.



'Also, other /elevant.tasks may or may not be appropriate
for training because of a wide range. of other reasons. While
full resolution of this issue cannot be expected, there are some
kinds of task information that can reasonably be expected to.
provide impCrtant cues about arelas needing training attention.
Certainly useful would be knowledge of which*tasks are related
to on-the-job performance problems and difficulties. To beriefit
from the experiences and judgment of those persons who are close
to the 'job and aware of the realities of the-work situation,
it would also appear useful to ask such persons where they !feel
each task should be learned.

F9r conduc ting research to generate reliable and mea ningful
selection rules, there was a need to have sufficient task data
to examine several options. The data gathered on Business Data

40 Programmers, and reported herein, partially served this need.

The next section of this reph..6Z contains a brief description.
"of the "Task'Inventory" method and followed by a descripti'on
of the survey design for the method as used in this study. Two .

`sets of'data'summaries are then presented. A highly summarized
se.. -of data is presented fir,st. This summary should be.of use
to individuals involved in dbrriculum development for computer
programming occupations. A set of more detailed data surrtmaries
is included in Appendix C. The detailed summary tables would
seem primarily useful for reference by individuals who conduct,
curriculum research and occupational performance surveys. An ,

initial version of inventory and survey procedures was described
in an earlier program report (Melching & Borcher, 1973), and a
revised and exparided manual of procedures is planned for the
:oMpletion of this series of studies.

THE TASK INVENTORY METHOD

I/
, t

The "Task Inve4tory" method is a survey- questionnaire approach
to job analysieSeing tested for providing performance data of use
in deriving' relevant and critical curriculum-content for occupa-,
tional training programs. Employing a compreheRsive listing
job tasks, knowledgeable persons are asked one or'More.guestions
-about each task. This information is then summarized in a manner
suitable'to-the particu.lar analyses that may desired.'

The methodology in this study is an adaptation of the process
for conducting occupa,tional task surveys developed over the past
fifteen years by,,the U.S. Air Pokce (Morsh & Archer,'1967;
Ctiristal, 1974). The generalnotion of task listings as the
basis for a wide-sampling of worker responses.is not new, having
been the form of a survey of 1,845 workers over 871.activity,

5 *4-,
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statements air an occupational area that was reported by Charters
and Whit.ley 50 years ago (1924). One of their purposes at
that time, as, ours is now, was to determine the job performance
requirements for use in defining.and justifying curricular
content. ,Renewed interest in this form of dccupatignal purveying
was sparked by Rupe as a result of His comparative study of
several job analysis method.(1956). With the advent of widely
availa,ble'computer processing fot survey data, 'the survey process
became quiie feasible to include the capability of and
expanded pbssibilitiesfor data analysis. This method is used
to rroduce a comprehensive description of what is done by workers
in a particular occupation or occupational area. It,makesiuS'e
of'an empirical base of timely performance and criticalness
data provided by persons close to the current performance of an
occupation., usually workers and supervisors, representative of
a wide scope occupational performance situations.

The Task Inventory method now consists .of a number ofdrite-
-grated steps which assist researchers and curriculum developers
to move from the definition of the training and occupation'of
interest, through data collection and analysis, to curriculum
content derivation. Elements of the process presently include:

"Definition of the scope of the occupational training
interest (such as the job'setting, related jobs within.
an cccupational area, and performance contingenCies).

2. Development of a comprehepsne list of potential tasks
performed by workers within the work scope defined,
with tasks stated at a level and in a form suitable for
making curriculum plans and decisions.

3. Selection of questions to be asked about each task to
provide desired descriptive data on task relevance
and/or criticalness.

;4. Pretesting of instructions or new question f6rmat*s.

5. Design ofega sampling plan to obtain representative
task data.

6. Preparation, printing,and distribution of"the task
, questionnaires (including background items on.respon-

dents, work settings, and organiza,tions).

/ .

7, Administration of the questionnaires to workers and
supervisors in accordance with the sampling design.

8.. Preparation of the questionnaire data for computer.
processing.

6
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. . .9. Computationof selected descriptive supmaries of
response data for. each task for'each.job; 'or for
other population Subgroups within a job.

10. Preparation of a report of data obtained from the
.

.

occupational survey, for sharing with others.

. 11.' Completion of selected anal2ses of the dat,;,depending
on purpoSes to be served.

12. Preparation .of repoits to be used for curriculum
.a development and evaluation.

The currentprogram of research seeks to establish addi-
tional elements of the process, by which task data may be used
efficiently in selecting critical per-formance training require-

, ments, given the determiAatioh .6f what tasks are relevant to an
occupation of interest. The present report is a product of
Element 10 above.

r.

Advantages

There are a number of advantages to the use of the Task
Inventory method. Elaborating upon advantages noted by Christal
(1970), the method includes uch.advantages as:

Nob

1. Representativeness. Data can be collected from many,
persons.who are directly knowledgeable of what does
and should occur on the job, and'thisdata can be
-separately'conStructed for population subgroups to per-
mit group or situational comparisons and contrasts.

2. Economy. Data can be collected from many persons, by
questionnaire for less than it would cost to collect

4411 data from a few persons by standard job analysis
methods. Repeated data collections permit reuse of
previously constructed inventories and data. The
questionnaires can be mailed and self-ddministered..

3. Comkprehensiveness and Validity.' Extensive inventories
of job.activities are promoted, permitting ,r-eponse
data to point out variations in job relevance of the' .

items, unprejudiced by preconceived notions of. what is
relevant and critical. Use of task recognition,
rather than recall, enables respondents to provide'far
greater detail and completeness in the available. time.

4. Comeatability. Research substantiates the reliability
of.group responses. Standardization of items and
response formats permits assessment of trends over timer

1
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and comparisons with related jobs or -other inventory
studies. The comparative analyses; permit resolution
of some uncertainties with respect to regional differ-
ences and of newly emerging job types within an occupa-
tional-area.-

5. Quantification. The questionnaire information for the
most part is, quantifiable, allowing it to be stored,
processed, analyzed,'and reported by computer. Con=
ventional statistical techniques may be applied in many

- instances to produce desired analyses.

Job Improvements. Clues maybe obtained by certain
- task questions for areas and means Where some-job im-

provements might be very useful. Additional clues
can be obtained for redesigning jobs and job lattices:,

Limitations

The major limitations of the Task Inventory method appear
at the peseq to include the foll&ingL

r

.
-

'1. Response data now are limited to what is the state of
;affairs at:the time questionnaires are administered,
yielding nq estimates of future requirements (though
this can be tempered somewhat by repeated administra-
tions and.analySis of trends).

2. Descriptive job summaries, are dependent upon the merit
of the tasks originally identified. If the task
listing is incomplete or the tasks poorly stated, the
questionnaire data cannot compensate for this. There
is a fairly high cost involved in constructing the first
comprehensive, list of tasks, particularly for highly .

" skilled and professional occupations. However, this
cost should be rapidly amortized through repeated usage.

3. There remains professionaliaisagreement 6n how to>use
the questionnaire data to make specific training cUrric-.

, uIum decisions. There is uncertainty as to what infor-
mation is needed for identifying areas of tra-ining
concern. Information pertaining to job, relevance is'
only half'the picture; there is still the need to
determine for which relevant tasks'training is important.
For routine occupations, data on 'proportion of time
spent on each- task" or on "frequency of task performance"
seem to be useful for describing tasks,of relevance
and significance to an occupation. However, for less-
routine jobs (such as those of craftsmen, professionals,

, 1
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supervisor's, salesmen, and others having many-'tasks to
their job) other measures seem more meaningful, partic-
ularly the question on "the extent to which each tasli,
is a significant part of the job." Data from this
survey will subsequently, be used to provide some initial
resolution of this -issue, particularly as it pertains
to die making of training curriculum'dec4ions. Per-
formance data, however, does permit reasonable assess-
ments by'training personnel of what content iswout-
dated and irrelevant in their existing curriculum.

4 There is uncertainty also as to the orm and specificity
for stating tasks of an applied cognitive nature, such
as those tasks portraying interactions with people and
with concepts. On these matters, however, there appears
to be reasonable agreement among job analysts with
regard to equipment- and material-briented tasks.

SURVEY DESIGN

Questionnaireg were developed and, administered to obtain
`information on tthe tasks..of Business Data Programmers. The
following sections describe the nature of that survey. Question-
naires were completed by both programmers andsupervisors.

.r.
(Job Defin itions

..
0

. . .Business Data Programmer was defaned\as follows:

The Businesi Data Programmer (DOT No. 020.188-026) may
be identified by such other job titles as:

a. Business Programmer
Digital-Computer Programmer

c. Senior,Programmer
d: Business Systems Progtammer

In general, .the Business Data .Programmer is .one who,
. converts statements of business problems to detailed
logical flow charts .for coding into computer language
and solution by means of automatic data-processing
.equipment. They may analyze workflow charts or diagrams
representing business problem to develop a sequence of
program stepse write detailed logical flow charts in
'syMbolic form to describe arith etic and logical opera-
tions involved, convert flow'ch rts to language pro-
cessable by computer, test'prog am adequacy, correct

9
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picgram errors., prepare written instructions to guide
cl;erating personnel during,,production runs, and rework
prOgirams to increase operating_efficiency,or adapt to
new requirements. .111)ey do not typically program sci-
entific data,'researth inalyses,_gpeineering studies,
gaming simulations, or machine automation-processes.
They may specialize in writing programs for one make
and type of'computer.

The definition of a Supervisor of Business Data Programmers
is,given below:

The Supervisor- of Business Data Programmers may be
identified by such other job 'titles as:

a., Chief Business Progratmer
b. Project Director, Business Data Processing
c. Bdsiness Manager
d. Lead Programmer

Computer Operation Manager
f. Business-Systems Coordinator
g. Computer. Progratting Coordinator
h. Program Manager

Data Processing Manager
j. EDP Manager
k. Office or Agency Manager

......

These persons plan, schedule, direct, and review the
preparation of programs to process business data by
electronid data processing equipment. They may assign
.and coordinate the work of programming personnel,
develop own programs and routines, consolidate program
segments into complete sequence, analyze computer test
runs for correcting programs or input data, revise or

\
direct revision of existing prograts, compile docum nta-
tion of program d'evelopment, train subordinates, .-

recommend or initiate personnel actions, and similar,
supervisory activities.-

o
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The Task Inventor' Questionnaire

The Task Inventory Questionnaires,used in this study con-
sisted of a checklist of t74 computer prograthming and business
data processing tasks, and 12 questions to be answered about
the tasks.'

e

The task list used in this study was composed of work
activities from a variety of job.types'in the general occupa-
tional area of computr.programming and business data processing.
Thus, there also were tasks for system supeprision, console
operation, systems and management analysks, and other functions.
These items resulted from a process' of reviewing, rewriting,
testing, and modifying the task statements from a previous
study of the entire cluster of data processing jobs (Borcher &
Joyner, 1973).

The task questions usedin this study, and their subsequent
use for selecting the more critical performance training needs,
were adapted from procedures developed for'the U.S. Army by the'
Human Resources Research Organization (Ammerman, 1964, 1966) and
ascale of.item significance developed by Hemphill (1960).
these additional task questions supplement the "relative time
spent' data which were gathered in the earlier study by.Borcher
and Joynet. ,y

'Five questions 'were answered by workers; that is, by BuSi%-
ness.Data Programmers. Another seven, questions were answered by
supervisors of Business Data Programmers. Worker questions are
arbitrarily numbered as 1, 3, 6, 8, and 12. Four of these
worker questions 01, 3, 8, 12) parallel. certain of 'the super-
visor questions (2, 4, 9, .13),/differing primarily in the way a
question.is phrased for the particular type of employee. Super-
visor questions are associated with numbers 2,14, 7, 9, 10, fl
and 13.

\Ai

The 12 questions were intended to*Iprovide.two types of
information. Seven questions were intended to obtain informa-
tion descriptive of job relevance and.task Performance.

'Due to the research objective-df obtaining a comprehensive
data base for examining task selection ptbcedures, the Task
Inventory Questionnaires (TIQ) used in this study were,unusually
long. For most other purpodes,a much shorIer TIQ would be
obtained by using fewer task questions or by distributing por-
tions of the questionnaire over subgroups of employees. However,
there usually would be. a need for a larger number of employees
answering each task question', to assure stability of the summary
data to be obtained.

2
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Five quostionS were intended to obtain i.nformation,concerning
training criticalness. Workers responded to four questions
descripti've of task performance and one; question concerning
training criticalness. Supervisors responded to three questions
descriptive of task performance and our questions concerning
training criticalness. The followin illustrates which types
of questIons were to be answered by ao4kers and by st ervisors.

I

Seven Questio'ns
DeScriptive of Jo
Relevance and Tas

Performance

Five Questions'
Providing Ratings

of Training
Criticalness t

.;cries

Ql: Task OCcurrence
Q3: Frequency of

PerformanCe*
Q6: Extent Task Is Part

of Position
Q8: Lmportance to Job

Q12: Learning Location

Sui.erviso,rs

62: Task Occurrence
Q4: Frequency of

Performance
Q9: Importance to.Job

Q7: Time to Qualify
Q10: Possible to

Improve Procedures
Q11: Poorly Performed

Task
Q13: Learning Location

*-
In brief form below are tie questions and the response

scales associated with each.. ,"

Question 1: Task Occurrencd (Workers)

During the last year or so in your present job Rositioni
as Business Data ProgramZer, which of.theactivities
have you performed?

..Response: Check mark for each task perfomed.

'Question 2: Task Occurrence (Supervisors)

1-rom your experience as a Supervisor of one or more
Business Data Programmers, indicate which of the activi-
ties should be performed by Business Data Programmers
in your operation; that is, by such employees under
your supervision in your office or firm. Indicate
which tasks your Business Data Programmers should be
doing as part of their job, even if only done once.

12
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Response: Check mark'for each task the Programmers
Are expected to do,

Question 3: Frequency of Performance.(Workers)

How often have you.been-performing each of the activi-'
ties done by you (as checked in Question 1)?

NA

..Categories of the Response Scale: ,
a. Have done, butdon't.nOrmally do
b. Les-than once a year.
c. Once a year. on the average.
d. Onde a month. over the last
e. On a' week. several months.
f. Once a day'
g. Several times each work-day.

Question 4: Frequency of Performance (Supervisors)

From your experience as .a supervisor of one or more
Business Data Programmers, judge about how often a
typical' Business Data Programmer in your operation
should perform, each of the activities you checked -(in

. Question 2):

Categories of the Response Scale: Essentially identical
to those'of Question 3.

Questione5: Relative Time Spent (not used in this study;
reported in Borcher and Joyner, 1973)

Question 6: Extent Task Is Par of the Position (Workers)

Answer this question so as
your

give the best.description
you can of what you do in your present job as a
Business Data Programmer. For each task statement,
rate how significant a part of your job it is. Con-,
sider and weigh its importance, frequency of occurrence,
relevance,and any other factor which you think de r-
mines to what extent the task is part of your pos' ion.
In yourtoWn mind, combine these factor into a sin
rating of how significant a part of your job it r pre-
sents.

.Categories of the Response Scale:

a. Definitely not a part of my job:
b. Under unusual circumstances may be a minor part of

t)
my job. ,

?.
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c. (not defined)
d. (not defined)
e. A,substantial part of my job.
f. (not defined)
g. (not defined)
h. A most significant part of my job.

Question 7:, Time to Qualify (Supervisors)

By your standards as a supervisor of one'or more
Business Data Programmers, when do you expect that a
new El'us-iness Data Programmer employee should be capable
of satisfactorily performing each of the activities
you checked? That is, how soon after beginning,employ-
ment as a Business Data Programmer do you feel that
employees should be able to do each activity with
reasonable competency?

Categories of the Response Scale:

a.

b.

Competent performance is never necessary.
Some number of years beyond the first 3.

c. Within the first 3 years.
d. Within the first year.
e. Within the fiut 6 months.
f. Within the first 3 months.
g. Within the first month.
h. Within the first week on the job.

Question 8: Task Importance to Job.(WOrkers)

What degree of importance would you assign to each job
activity you perform? Judge the importance of.each
activity in regard to its contributidh to effecti'ie \-

,operations in Your office or firm.

Categories of the .Response Scale:

a. Low importance (relatively unimportant part of, the
job) J

.

b. Moderate importancg (important but not essential).
c. High importance (essential part of the job that

decisively influences the effectiveness of the
office operations).

,

Question 9: Task Importance to Job (Supervisors)

Based upon your supervisory experience in your present
operations, what degree of importance would you assign
to each job activity that i& appropriate for your

23
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tv,*Business Data Programmers? Judge; the importance of
' each activity in regard to its contribution to.effective
operations in your office or firm.

Categories of the ResponseScale: Identical to those
of Question 8.

Question 10:' Possible to Improve Procedures (Supervisors)

Mart 1) Based on your total experience as a super-
visor of Business Data Programmers, do you feel that
for some of the work activities there could be a better
or more effective way of doing the activity? That is,
of the activities you checked,(in Question 2), could
an improvement be made on the present way in which
Business Data Programmers typically perform.an activity?

Response: Check mark for each task where procedures
could be improved.

(Part 2) For those activities checked as possible to
improve pidcedures, suggest the main way for improving
such procedures.

'Categories of the Response Scale:

a. * Provide a readable, ready-reference handbook or
similar guide for ,use orrthe job.

b. Expand, correct, or clarify the existing directive's
. on the matter.

c. Improve the content of formal school training on
the matter.,

d. Provide research of special study for improving
the pre'sent procedures.

e. I don't know how it might be improved, but I think
it can.

f. .Other (comments to be written in).

Question'll: Poorly Performed Task (Supervisors)

(Part 1) Based on your total experience as a super-
visor of Business Data Programmers, do you peel that
many Business Data Programmers perform cert'a'in of their
activities poorly-or unsatisfactorily, even after a
reasonable amount of time on the job? That is, of the
activities checked (in Question 2), which ones are
usually not done by experienced Busiriess Data Programmers
as well as they could be? This is not a rating of
individual programmers, but rather an indication of
activities which could be improved, under the right
circumstances.

2
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Response: Check mark for each task where performance
is generally unsatisfactory.

(Part 2) F.or those activities checked as poorly per-
formed, suggest.the, main reason for such performance.

Categories of the ResponSe Scale:

a. Lack of interest or poor attitude on the part of
Business Data Programmers.

b. Ineffective jdb training onthe matter, in formal
school training programs.

c. ,Business Data Programmers' are overburdened with
more important matters, and do not 114<time to
perform this activity properly.

d. The activity is an extremely difficult one
master.

e. I don't know the reason, but I believe 'the general
performance by many Business Data Programmers is
poor or unsatisfactory.

f. Other (comments to be written in).

Question 12:' Learning Location (Workers)

From your total-experience as a Business Data programmer
(with present and previous employers), judge where each
job activity should be learned. That is, where should

, a Business Data Programmer make the main effort to
learn what needs to be known about each activity?

Categories of the Response Scale:

a: Prior to enrollment in a formal job trainin% program.
b., In a formal training program or school, before

regular employment in the job.
c. On site (such as by job experience after employment,

or on-the-job training).
d. Through pfior employment experience in a related

or lower entr occupation.
e. Other j_comments to be written in)..

. There is nothing that new Business Data Programmers
would need to learn about the activity (such as
when it is not art of the job,kor there is nothing
of any real s tance to learn)7

Question 13: Learning Location (Supervisors)

From your total experience in employing and supervising
Business Data Programmers, judge where each job activity
should be learned.

Categories of the Response Scale: Identical to those
of Question 12.

16
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These' questions, and associatd response categories,, are
repeaXed'for the reader's convenience just prior to,their use
in the Appendix C tables, as well as in Tables 1 and 2 of the
:2:2>body of this report.

"Sampling Plan 4-

Not all participating employees completed each question.
There-were two major groups of.workers'and two major groups of
supervisors. One group of workers and supervisors were from
the states of Mississippi, Wisconsin, New Jersey, and Waihington
(representing the south, north central, east, and west portibns
of the country).2 The second group of workers and supervisors,'
were in the states of Ohio, Oklahoma, New Hampshire, and
California (representing a somewhat comparable group of employees
in the east central, west,central, east, and west portions of'.
e country).

It was intended for the.Task Inventory Questionnaires to
be administered to 18 programmers and 12 superviors in each of

NNight participating states, sufficient'to allow for-some logs
wand reducti9 as might normally be expected in a survey. Seven r-61 the eight-states were selected because of the existence of
vocational curriculum management centers which were key parts
of the National Network for Curriculum Co6rdination sponsored by
the U.S. Office of Education. In two instances an alternate
state, affiliated with a. curriculum center, substituted in that
geographic area to administer the questionnaires-.. Additionallii,
the northeast area was expanded to include a second administer-.
ing state vocational agency. States with'both very large and
very small populations were in each group.

Employinent sites ranged frOm large metropolitan areas to.
small isolated communities, with the major emphasis upon metro-
politan areas. Businegs-enterprises actually contacted and used
were essentially targets of opportunity. They were ones available
and acdessible to administrators in eabh state,, consistent insofar
as reasonably possible with the instructions for identifying
respondents and administering the questionnaires. Generally
'employeet were contacted in several different cities and indus-
tries within, each state.

2To augment the number of available- respondents in this
,grouping, questionnaires from two workers and four supervisors
were included from the state of Ohio. These were from a differ-.
ent metropolitan area than thote generally'included in. the alter-
nate grouping of questionnaire respondents. .

17
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h. 1

Thn diersit.,of locations and industries, d'istributed
across major regions of the- country, was intended to approximate
a reasonable representation of the overall work.situations in

which Business Data Programmers obtain employmentn While the
sampling of thetotal population of prograMmers wal, not strictly'
controlled,*the,actual range f variations included in the sur-
vey-should certainly lend assurance of the data accuracy and
meaningfulness where some concensps did occur in the data.

The -following outline lists the questions -that employees
answered in each subgrouping:

Questions Included in Task Inven-
tory Questionnaires, Listed in
Sequence Answered by an Individual
in that Group

Workers
QD: Task Occurrence

Group 1 Q3: 'Frequency of Performance
Q8: Importancer o Job

.

-..0- Q6: Extent Task Is Part of the
Grout:. T PositioN. .;

Q12: Learning Location

Supervisors

Grouo 1

Group 2

42), TaskoDccurrencei
Q: _Time to Qualify
9: -Importance to Job

Q10: Possible to Improve-proce-
dures

Task Occurrence
Q4: Frequency of Performance,
Q13: Learning Location
Q11: Poorly 'Performed Task

Grouping of fOur states to respond to each question was a
compromise solution for obtaining a broad representation of
work Settings, yet remain within the 'research resources of this
croject."..Varpled graphical and industry contexts wereidelib-
erately sough(t, t er than concentrating upon some restricted
job market. The u pose of broad representation is to 'secure
task information' uch that training program decisions Might
better assure tha the trainees are effecti ely prepared for
employment in a Wide range of situations an opportuhitiFs. 'NThis
is intended to enhance their capability of acquiring,satisfactory

'employment experience wherever opportunitie andcircumstances
liapperi to Occur for an individual.

--f-Adsolab-018



4.

Such job mobility may not always be,the goal of a particular
training program, however. In instance's` where schools or
colleges intend to offer specialized training programs. that are
targeted for partiOular employment situations, it might be more
appropriate to sample employees within a spepific type of
industry or in a Tiimited geographical area.

Except for Worker Voup 2, all persoht answered the questions
only for those tasks each had checked on Question 1 Or 2 as k>art
of-the job. This -was done in attempting to reduce the response ,

,time for each person answering the questionnaires. (Note: In
less extensive administrations, it would be recommended thb.t
employees provide a response on every item to reduce opportuny
for recording error.) Questions 6 and 12-were to be answered
for every task in the. inventory by members, of Wp,tker Group 2, to
permit Question.6 to be administered as if no other job-relevance
questions were involved. All persons were inrmed that if there
were any particular ifems they -preferred not to answer, they
were certainly free to omit that item.

The type and laumber of questions assigned to each respondent
-group allowed each questionnaire set to be completed in about
three to four .houfs., This is far.too lengthy for normal usage
of Task Inventory Questionnaires. However, the various kinds of
task data were necessary for one of the purposes of the overall
research program, i.e., theidentification of the fewest ques-
tions which accurately detect relevant and critical training
needs.' Such a determination should eventually permit future

NN\ questionnaires for training purposes to be much briefer, Ttle
data collected do indicate that participants were patient with
thei -e0resent version, and made an obvious effort to respond,Pa*
a ately. This cooperation and effort are highly appreciated,

Network of State Agencies Providing Local Administcation of
Questionnaires

In addition to the participating employers and employees,
the success of this wide-scale data collection effort was due
in large measure to the conscientious activities of personnel
in several state agenties. It was their mission to establish
local contacts to secure the cooperation and response to
employers and employees. Each agencyaccomplished this in the
manner most effective for a particular state, consistent with
general guidelines regarding the types 'Of respondents needed.

-'This identification is notipart of the prese
the occupational .survey .

7

t report of



They admihistered the Task Inventory Questionnaireaon a large
scale, in a.civilian and community-cOntext, and-in compliance
with the requirements of this study for full voluntary partici-
pation by each respondent. Appendix A acknowledges the,respon-
sible participating agencies and key individuals involved.'
Since their participation some individual's have become associated
with ag4ncies or positions different om,these citations.

Instructions to Supporting Statepkgencies (

The instructions provided to guide data collection for this
study were:

Moderate-sized or large business operations should be
sought. If the business is too small, the data - gathering
effort becomes too time7consuming to be worthwhile, although

there is no restriction against using them.

At least three different employing firms should be obtained,
preferably as many-different employers as reasonable to
get. Try not to obtaiii all or the same type of business
firm. Generally, no more than,'sik workers of a given job
type should be sought from any one employer.

Insofar asp possible, try to get' workers who have from two
to ten years of work experience after qualifying in their
job area. that is, try to avoid those with very limited
or very extensive job experience. A predominance of older
worker§ would tend to providd unrealistic: job data upon
which to base the training needs of new workers.,

Supervisors should preferably have our or more y.ea4.of
,experience supervising workers of the particular type
involved in this study. To the extent possible, seeW,
persons who have had experience supervising a number of
workers of.. this type.

For workers it was assumed .that some minimal amount of job
experience would be needed fOr.them to recognize and provide
useful indications of performance requirements. However, exten- .

sivt experience probably leads to patterns of pertormance beyond
those for which pre-employmeR.nt traih-itg might be expected or is
likely to Occur the first few years on-the, job. Thus, competent
workers with about two to ten years of expeYience in the occupa-
tion seemed most desirAble. For supervisors, the more relevant
supervisory experience the better. It is their extensive back-
ground which ,should permit them to make useful ratings and judg-
ments.

29
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Additional instructions also were provided on handout sheets

for each agency. It is.important that inisttators of q4ee-
tionnaires,be well informed of the type o employees desired as

respondents, as well as how to handle a vat ty of contingencies

that invariably arise. To assure this, key r resentatives of

each agency met with the project staff at The C ter for

Vocational Education prior to contacting employer and workers.

At this one-day session, all were informed of the directiohs and

had an opportunit:to discuss individual concerns.

The Task Inventory Computer System Programs

The Task InventOry System (TIS) computer programs Were
designed specifically to produce descriptive summaries of the

response data for each question. They were designed, in.aAriodu-

lar fashion to permit ready applicability for processing data
from other task spl-veys that might be conducted in the future.

New qUestions or response formats may be accommodated as

needed. The TIS is composed of three programs:

1. FILEUP -,FILEUP reads raw data cards, -scans lor
sistencies, hecks fgr card sequencing errors, and

builds a raw data tape ,file (MASTER).
.

2. SVCALC - SVCALC reads the MASTER file, calculates
_summary values for each task, and creates a summary
value' tape file (SVFTLE) .'

3.- TABLES - TABLES reads the.SVFILE and prints desired
Data Summary Tables. (Tables 1-9 of Appendix C)

It does not, howe'ver, print Out the task statement.

The TIS has a capacity of 50'0 task items per job and can

be used 'to analyze data collected on a variety of question
formats; including checkmarks for applicable tasks., interval and

ordinal scales, single response options on nominal scales, and
combinations of checkmarks and nominal scale opt:ions. Interval

scales contain the option .ofincluding or excluding the 0 scale

level in computing average responses, where b denotes that the
respondent does not perform the task. Thus, an average can be

computed for only those workers who actually have the task as

part of their job.

A set of valid codes for each question is utilized by.the

TIS to screen the questionnaire data for errors and incOnsisten-

qes. Inconsistencies may occur when aresPondent does not check

atask as occurring (on Question 1 or 2), but does.respond on

me subSequent question. Such inconsistencies result in the

nsertion of an inval d code by the program for the particular

1.
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task item and questid6 combination on which the inconsistencyoccurs. A 'similar procedure is incorporated in the program torecOde missin4 data to a missing data code. As a result of
these'screening devices, the program bases calculations pn onlythose responses present within the ranges'of valiacodes.

The summary data-for each task item may consist of:

1. Measure's of central tendency or average responses.
. (means, mediank, modes).

*2. Measures of r.esponse.dispersion
(standard deviations,

quartile deviations).

3. Percentage of category use.

4. Percentage of use of a specified scale range.

5. Frequency distributions of responses on a scale, andjob totals.

6. Scale differences between subgroups of respondents,
such as job types within an occupational area or dis-tinct types of respondents within one job type.

7. Number of persons responding to the question.
. e

In the data reported in Appendix C there are 134 columns ofsummary information given for each task. These data are groupedinto seven tables to print-out related kinds of task information:

Table 1: Task Occurrence (10-columns of data)
Table 2: Task Importance (22 column§)
Table 3: Extent-Task Is Pai-t of the Job (n columns)
Table 4: Frequency.of Task Performance (27 columns)Table 5: Tipe to Qualify (14 columns)
Table 6: Learning Locatioh(26'columns)
Table 7: Sipervisor Suggestions (22 columns)

Other reporting formats May be prograilmea to fit special require-ments of new studies.

.

Characteristic's of Respondents,

Backgrou d data'were-gathered from workers (Business DataProgrammers) n five issues: (a) ,present job title, (b) type ofbusihess in w ich employed, (c) primary source of training forthe'job, (d) years of experience in present job,'and (e).years °of experience in the occupational field. Supervisors provided

2,2.
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background data on: (a) present job title and (b) type, of
business. Four additional pieces of background information
were to be provided by the state agencies supporting this
.study:. (a) specific type of business operation, (b) relative
size of business, 1c) relative city size, and (d) time required
to Comblete each questionnaire. ,A summar of available back-
ground data for Business Data ProgramMers s provided in
Appendix B.

It can be noted in Table B-1 that programmers with job
titles of Busines Data Programmers and Senior Programmers
accounted for 43$ of the workers responding to the questionnaire.-
The variability of local job titles tends to mask the actual posi-
tion held, since titles of programmers apparently may range
from Computer Programmer to Programmer/Analyst, even though they
actually fulfill the defined role of Business Data Programmer.
Additional titles written in by 17% of the workers included such
job labels as Management Information Specialist II, Programmer
II, Programmer/Analyst II, and Programmer-Operator.

Thirty-one percent of the supervisors gave Data Processing
Manager as their job title, with a wide variety of other titles
accounting for the balance; including 36% giving write-in job
titles of SuperviSor of Systems Procedures, Manager of System
Services, Manager of Systems and Programming, Supervising,
Programmer/Analyst, Supervisor of Systems and Maintenance Pro-
gramming, Data Processing Manager, Development Group Supervisor,
Director of Linear Programming, Management information Systems
Supervisor, Assistant Director forApplications of Computer
Center, Customer Support Manager, and Systems Project,Manager.

With respect to the type of business in which emPlo,yed
(Table B-2) , non-federal government (other ,than education
the most frequent category, selected by both programmers and

''The background data were collected for the research purposes
of this study only and do not necessarily meet the needs of other
job analysis studies, such as those specified by the draft guide-
lines of the Equal Employment Opportunity Coordinating Council
(1974) for employment test validation, or those cited in the
APA/AgRA/NCME (1974) standards or reporting the sample and condi-
tions influencing test validity studies. Agencies desiring to
adapt these data categories or his methodology to local condi-
tions are cautioned of the need to collect background information
in conforman4e with appropriate requirements.

All background percentages are based on the total number
of workers or supervisors in the sample.
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superv2tOri (28% and 22%-, respectiVely). Education ranked second
in frequency of selection by both groups (workers 18% and super-
visors 21%). Manufacturing'ranked a close third, with 13% of
the workers and 20% of the supervisors. The balance generally
were distributed across 10 of the remaining 15 listed business
options. However, write-in statements of programmers did include
such business variations as data processing center (or service),
statistical publishing, electronics manufacturer, and news media.
Supervisors wrote in such additional business services as public
port, computer manufacturer, newspaper publishers, wholesale
,distributing,,,and service industry (computer bureau).

Programmers received their training to qualify for the occu-
pation (Table B-3) predomirthmtly through self-learning on-the-job
(26%); employer training,programs- (19%),,; private business, trade,
or technical *school (13 %); or through a technical institute or ,

college (12%)-. These figures are not filly representative of
the primary training source for programmers, as a number of
respondents (10%) marked more than one training category.
Multiple responses were not tallied in this study, although they
tended to be combinations of employer training programs, on-the-
job self-learning, technical institutes, and a mixture of five
other training sources.

The programmers varied in the number of years,of job experi-
ence in their present jobs fromless than one year to 18 years,
the average being 3.0 years.(Table B-4).' Total years of indi-
vidual experience in the computer programming occupational field
ranged from one year to,35 years. The average number of total
years of related occupational experience was 5.4 years.

Classifications by state agencies, though far from being
fully available, did provide some indication that ;the specifid
types of business operatiOns included in the survey were pre-
dominately business firms 14.5h supportive computer operations
and university computer services. These represent 32% of the
total sample of worker and supervisor respondents, and'62% of
those reported by the state agencies. Respondents were drawn
primarily,from large business operations (48% of those reported),
with some 18% repretentation from small-sized operations. City
size classifications indicate that the largest percentage of
respondints (73%) were drawi:Trom reasonably large metropolitan
areas as opposed to moderattesized or smaller cities remote from
a large metropolitan area. These data are rePtt-ted in Tqble
B-5.

RESULTS

The survey results are Wresented in two forms. 'First, the
survey data .on task relevance are presented in` highly summarized
and abbreviated form in Table, 1. Second, a detailed presentation
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of al survey task data is provided in Appendix C for those

reade s wishing to use specific data values. Necessary inter-

pret ive information for Table 1 is presented just prior to

the et of tabled data. Task statements are located with Table

1 and in Appendix p. Since Question 2 was administered to both

groups of supervisors, summaries of supervisor judgments, On task

occurrence represent
a'composite of both groups.

Review of the completed questionnaire's
prior to keypunching

of the da:ta caused the rejection of returns from 10 %.Thrkers and

12 supervisors.
Such rejections were based on major obvious

failures. of respondents to follow the questibnnaire.directions.

A number of supervisors
rated the job of supervisor instead of

the workers' job. Some respondents appeared not to'have under-

stood the rating procedure at all, with highly inconsistent and

incomplete responses.
Afew chose not to complete the question-

naires after making a ',start.

An additional 1D worker questionnaires and one supervisor

questionnaires were alscrnot used, to reduce the analysis to the

intended 60' workers and 40 supervisors for each of the two

administration groups.. These selections were made'by eliminating

the less complete and less accurate questionnaires,
such as

evidenced by (a) the background sheet indicating a possibly

appropriate job title (e.g., Systems Analyst,
Sciedtific Data

Programber, Junior Programmer 0-1' Coder) and
substantiated by the

task response pattern, (b) using many multiple responses to task

questions (which were not usable by the computer routine),

(c) answering nearly all tasks without a pattern of item discrim-

ination, or (d not answering some of the task questions at all.

Since this study was not investigating the merits of the task

inventory questionnaire
method itself, bat rather trying to

establish a- usen1 datajoase fcir mekinV t,,raimitng selections,' .

qqestionnaires which tended toletract.frord the validity o 'that

data base were elim:hated.
Hovere this was only" possible

within the constrantp o .

taining,turns from 40 supervisors

and 60 workers per g up.

On average, each programmer in Group 1 marked 115 tasks

on Questiod_l as performed by them. group 2 programmers each

indicated'an average of 153 tasks as part of their job, at a

level of 2 or higher on Question'6.
Supervisors in Group 1

marked en average of 167 tasks to be performed by their program-

mers; with 164 tasks' marked- by the, second group ofisupervitors

on Question 2. These figures compare with 31'3 pereentiaLly

relevant tasks of Business Data Programmers, after omitting 161

of the 474 listed taskt as not being a part of the occupation

for training purposes (see next section).
Apparently, a person

in any one programmer pogition perforfis less than half of the

tasks that might be relevant across the entire occupation.

In Table 1 and in Appendix D the tasks are organized within

12 arbitrary duty areas, as on the original questionnaires.
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duty labels are merely a convenience for providing some
functional structure to the, entire listing of potential job
tasks, intended to provide Some work context in which to inter-
pret the task statements.

These duty labels unfortunately resulted-in some misunder-
standing. A few raters omitted whole duty listings, apparently
because the duty label itself did not seem appropriate for them,
without phecking whether individual tasks within a listing
might be relevant. For instance, Duties A, B, C, and D all
were labeled as "supervising"..duties. Occasionally, if some
worker did not feel any supervisory duties were performed, these
sections might be skipped altogether without reading the task

_statements.

Since the duty categories were established arbitrarily in
the first place, it would be our recommendation for future
questionnaires that duties not be based.on functions that might
be construed as limited to Particular types of employees in an
occupational field. Another recommendation would be to-Move
some highly relevtnt tasks up near the beginning of the task
listing in Task Inventory Questionnaires!, instead orstarting
off with more than 100 supervisory-oriented tasks. This would
give workers a clearer idea that the task list pertains tothem,
and may help prevent some supervisors from thinking erroneously,

41 that they are to be. rating their own job as supervisor instead
cf thd workers.' job.

Abbreviated Summary, of Task Relevance Data
ft

Table 1 includes those task,guestionS that suggest the
extent to which each tak is relevant to the job of Business
'Cita Programmers., To eliminate obviously questionable informa-
i-tion,i,two editing operations were applied to the data prior to.
pr,eparirig the summary.

The original task listing contained 474 taskstatements. 4

With the data from this survey, 161 tasks were identified as
of low relevance and apparently not a part of'the job of 13usi-
nesS Data Programmer. A task was considered irrelevant and
excluded froth the data summary when less than'10% of the Business
Data, Programmers indicated that they performed it or less than

. 10% of the supervisors indicatedthat Business Data programmers
should perform the task. The tables, in Appendix C contain in-
formation about these 161 omitted tasks, and Appendix a contains
the identifying statement fc? b each such=taSk. The remaining 313 -,

of the 474 listed tasks are present'ed in the summary table.

A second set of items, involving specific summary data,
were removed when either -the,.distribution of resporises to a
question was very scattered, or very few people responded to a
question., These occurrences,render any summary statistic very
unstable. Because the tasks omitted were determined very
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conservatively, some of the summary items included maybe suffi-
ciently unstable to.merit further study. The specific basis.for
deleting summary items is described in thenext section.

Interpretation Guide for Table 1

Table 1 contains the data summaries pertaining to varying
degrees of job relevance for 313 tasks of Business Data Program-
mers. Task numbers in Table.1 are the same as the original
numbers assigned in the Task Inventory Questionnaires.

It should be kept inmind, while examining these task data,
that tasks vary in the extent to which they are part of the over-
all job of Bdsiness Data Programmers. Some are only peripheral
work activities, more relevant to other related occupations
within the.overall field of data processing. Their degree of
relevance or job importance are not necessarily an index of

. their need for pre-employment training.

The summary data are reported through the use of percentages,
averages (means), and category labels. Percentages are used to
`report responses to Questions 1, 2, and 6. Averages are used
for responses to Questions 6, 8, and 9. For QuestiOns 8 and
9 these averages reflect only those answers given by individuals
who identified a task as part of the job (per Question 1 or 2)."
Averages for Question 6 include responses that the is not
a pait of. the job (scale level 0), with, an additional summary
'column to show what percentage of programmers rated each task
as at least a "substantial" part of their job (i.e., used scale
levels 4, 5, 6, or 7). Abbreviated frequency statements are
used to label summary (median) responses6 to Questions 3 and 4.

6Summary labels, wee assigned on the basis` of median
response averages on the seven -point scale which was used ±e -_rate frequency of performance. The method used for converting
medi n values to summary labels is shown below:

"Frequency" Scale Range of Summary Labels for'Category Median Values Medians in the Range
Have done, but don't

normally" do 1.0 -,1.5
Less than once a year ,'1.6 - 2.5'
Once a year 2.6 - 3.5
Onde a month 3.6 - 4.5
-01-irCe a week .4.6 -.5.5
Once a day , 5.6 r 6.15
Sevetal times each work day 6.6 - 7.0

Possible
Seldom
Yearly
Monthly.
Weekly
Daily,
Daily +
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:a I Data repOrted in the first four columns of Table 1 (Questions
1', 2, and 6) include all responses. Data reported-in the last
four columns' (Questions 8, 9 3, and 4) omit any item which:
(a) has been answered by. fewer than 10% of the workers or super-

.

visors in a group, or (b) had a-distribution of responses which,
was so widely scattered as to make an average'completely meaning-
less. An item of task information which has* been 'omitted is
denoted in the Table by a dash entry.

To facilitate the interpretation of Table 1, the response
scales.for'Questions 3, 4, 6, 8, and 9 are repeated here to
provide the reader a quick reference while examining the data.
Number values in front of each scale category were those assigned

'
for computingaverages, and correspond to summary Values reported
in Table 1.

Questions 3 (Workers) and 4 (Supervisors): Frequency of
Performance

1 = Have done, but don't normally d
2 = Less than once a year.
3 = Once a year.
'4 = Once a month.
5 = Once a week.
6 = Once a day.
7 =-Several times each work day.

on the average
over the last
several months

Cutoff points for deletion of scattered responses were
determined on the basis of the number of responses and the num-
ber of interval on the answer scales. Questions 8 and 9 were
edited through the use of cutoff points based on standard
deviations. Responses to these questions were deleted when their
standard deviations were greater than 0.85 and 0,93, respectively.
These cutoff values were considered quite generous and conserve-

, tive, eliminating' only the most obviously unstable data.

.
Questions 3 and 4 were edited through the use of the quar-

tile deviation (half o'f the number of scale units over which the
middle 50% of answers occur). Labels were deleted when these

--quafti,le deviations were greater than 1.7,5 and.1.84 for Questions
.3 and 4, respectively.

t. .

. .

Providing 'the

,

basis for these values was a section in Downie
and Heath (1959, pp. 47-51) an the interpretation of standard 1

deviations (s) and their relation to range:of interval scales.
Conversion to quartile deviations IQ) was based don the constant
relationship between _Q and s for normally distributed data,

_

Q = .6745 s. --:--''

3 r
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Question 6 (Workers): Extent.Task Is Part of the Position

0 = Definitely not a part of my Job.
1 = Under unusual circumstances may be a glinor.part

of ,my job.
2'= (Not dehned).
3 = (Not defined)
4 = A substantial part of my job.
5 = (Not defined).
6 = (Not defined),.
7 ='A most significanteart cf my job.

Questions 8 (Workers) and 9 (Supervisors): Task Importance .

to Job

1 = Low importance (relatively unimportant part of the
job)'. .

2 = Moderate importance (important but nbt essential):
'3 = High importance (essential part of the job that '\

decisively influences the effectiveness of the
office operations).

4%.

4

or 38,
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Frequency of, Use of Scale 'Categories

It is of interest to note the 'extent to' which each of the
scale categories on the questions of the Task Inventory Question-

. ,naives were used. Table 2 provides an overall tally of these
responses. -*There seemed to be a quite reasonable distributioh*
of category usage, with some emphasis on those which-might
logically be expected.

Cf particular notice is theuse of.the four undefined scale
' levels on Question 6, Extent Task,Is Part of the Job. Undefined

levels 2,' 3, 5, and 6 together' accounted for 471 of all' seven
response levels bq9nd the "0" ("not a part 'Of the job ") level.
Though the major portion of these was accounted for by levels 2
and 3, the results help, allay concern that workers wouldynot
understand or use scale levels which-were not delined'in some
statement forn. - -

Consistency and interrelationships of Task Quest 's'
-1

Each pf the groups of 60 programmers. and 40 .supervisos
answering a_ taskquestion were divided alternately into two
subgroupsof 30 programmers and 20 supervisors each. ,These
subgroups of respondents were then usedeto recompute avge
responses for each task question. This permitted a comparison
to be made,of hoi; consistent were the average answers for a
question, by relating those given by one half of the respbndents
t_o those given by the other half of respondents, Table'3 lists ,

the product-momeht correlations obtained between subgroups for
Questions 1 through 11,'and for training categories within
Questions 10 through 13. The correlationS were calculated
across all 474 listed tasks, even though 161 were subsequently
considered tp be, of low relevance to the oacupation..

1Where a question called for an answer to be given for each
task, it will be noted that the. subgroups provided highly Con-
sistent answers. Where the respondents were to provid answers
only for tasks Marked Itts part of the job, the correlatiohs ,

declined sharply. In.these instances many.task averageswere
'based bfi fewer respondents than when all were required'to mark
an answer.

Such apparent instability, however, is somewhat misleading,
Many of the tasks were.not highly relevant to the otcupation of .

Business Data Programmer, These contributed considerable
instability to average values comput,ed on a task question,
because so few'-ratings,entered ihto their computation;

17.1.
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Table 2

Distribution of Individual Responses`
on Each Task Question

60 40
Response Categories Programmers Supervisors

_Occurrence of Task
(Questions 1 and 2)

Task Not Performed.
Group 1

(Programmers Answering
Questions 1-3-8)

(Supervi-sors Answering
-Questions 2-7-5-10)

Group 2_
(Supervisors Answering
'Questions Z-4-13-11)

.04

21,542

12,268 '

-12,408 ,

Frequency of Task Performance
(Questions 3 and 4)

Freqtiericy eategories: .
Not Normal, But Have Done

,Less Than Once .per Year
Once per Year.
Once per Month
Once per Week
Once per Day
geveral!Times Daily

283 , 4 830
252 299

1,311 893
2,707 2,127.
fi443 1,119,

490 579
'288 620

06' Extent ,Task Zs. Part of, the Job
(puestiop 6)a'

Extent Categories:.
Not a Part of Job 15,527
Minor Part 3,736
2 2,525,3

- 2;216
Substantial part 2,070._
5 , 673
6 .

.

... 645
-

Most Significant Par.;t 977
. ,/

ry
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Table ?-continued-

Response Categories
60 40

Rrogrammers Supervisors

Time to' Qualify
"(Question 7)

On-the-Job Qualification Time "Categories:
NeVer Necessary
Beyond 3 Years on-Job
Within 1st 3 Years.
Within 1st Year
Within 1st 6 Months.
,Within 1st 3 Months
Within 1st Month

' Within 1st Week

ay

105
285

1,151
1-,524
1,294
1,205

871
214..

Task Importance to 'the Job
(Questions 8 and 9)

Importance Categories:
Low (relatively unimportant) 1,302 1,4,15
Moderate (important, but not

essential). - 2,790 2,783
High (essential) 2,172 2,423

44.

Supervisor Suggestions
(Quesions.10 and 11)

Possible to Improve,Task:Procedures 1,416
Means for Improvement of'Task Procedures:

Handbook or Other Job Guide 222
Improve Directivet 160
Improve Training Cbiltent 565
Research.or Special Study 264
Don't Know 83
Other 44
Not Marked, or Unusable' Response 78

-Poorly Performed Tasks
Reasons for Unsatisfactbry Task Performance:

Lack,of Interest or Poor Attitude
Ineffective .Training Programs
Have More Important Matters To Do
Extremely Difficult to Master
Don't Know
Other
Not Marked, or Unusable Response

765

201
217
149 4
122
44.

21
11
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Viable 2- continued

60 40 -

Response Categories Programmers Supervisors

Learning Location
(Questions 12a and 13)

Location Categories
Prior -to Training 145 119
In Formal Training Program 7,702 2,509
On the Job Site, After Employment 9,423 2,602
Experience in Related or Entry

Occupation 2,686 875'
Other 2 2
Nothing to Learn 7,422 245
Not' Marked, or Unusable Response ,060 200

a
Questions 6 and 12 were to be answered for all listed tasks;

hence, the large frequency of answers that a task is "not part
of thq job" or there is "nothing to learh." Workers answering
Questions 6 and 12 were not asked first,o check tasks on Ques-
tion 1, _In Question 12 this interpretation is confounded with a
possible intent to note actual job tasks which in fact require
no special learning.

6 5'
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Table 3

Inter-Group Correlations for Each Task Question

Task Question and Type of
Average Value Used

Question 1:
(percent of

ti

Question 2: Occurrence*
r(percent of supervisors checking task)

Correlation
Over All'

Listed Tasks

OccUrrence*
workers checking task).

Question 3: Frequency
(worker medians)

:QuestiOn 4: Frequency
(supervisor medians)

Question 6: Part of
(worker means).

,Question 7: Time to
(supervisor medians)

Job*

Qualify

Question 8: Job Importance
(worker means)

Question 9: Job Importance
(s+ervisor means.)

Question 10: Procedure Improvement
(percent of su ervisors checking task)

Questioh 12: T ning Content
(percent er supery sors sugesting training)

s
Question 11: Poorly Perfoimed
(percent'of supervisorq checking task)

I
I

. Question
(percent

. Question
(percent

Question
(percent

11: Training. Reason
of supervisors Suggesting training)

12: School Location*
of workers suggesting school learning)

12; Job Location*
of workers,sugdesting.on-job learning)

7 5

66 .

4 $

.94

.93

. 59

.45

. 93

. 56

. 50'

.49

.59

. 20

,.56

.17

.82

. 80



Table 3-continuepd

. Correlation
Task Question and Type of Ovdr All
Average Value Used Listed Tasks

Question 13: School LoCtiori
(percent of supervisors suggesting school
learning)

Question 13: Job LOcation
(percent of supdrvisors suggesting on-job
learning)

.45

.38

*Note that Questions 1, 2,6, and 12 called.for answers
to be given. for each-listed task. `The other questions did not,
and averages were computed for each task-only on the basis of
pei-sons actually responding. .

76

67



Response consistency of another sort /as also examine
This pertained to the relationship of this occupational su
to the results achieved in the earlier study of the data
processing occupational area (Borcher & Joyner, 1973).

There were 345.data processing tasks that were cdompletAy
identical in the two studies. The percentlof workers checking_
tasks performed were compared between studies by use of product-
moment correlations.

1

On these 345 tasks, Question 1 correlated .83 with comparable
resylts on the earlier study. This would seem highly consistent,
particularly since the first study obtained worker data from

one metropolitan area.

Question 6, Extent Task Is Part of the Position, also
yields percentage values which can be compared with Question 1
and with the earlier study. Using the value of the percent of
workers rating a task at a level of 4 ("substantial part of the

'job") or higher, Question 6 correlated .72 with the earlier
study.

Thus, the occupational survey results on Task Occurrehce
appear to be reasonably stable and consistent between different
sets of respondents. This result is in agreement with many
studies on the methodology that have been conducted by the U.St
Air Force in their military job context. Group averages on
survey data can provide reliab4e information, even though the
responses of individual,workers might be gar more inconsistent.

%

On the matter of the extent to which each task question
relates to other task questions, product-moment correlations
were computed betvieen various pairs of questions.. These scale
intercorrelations are cited in Table 4, with the caution to the
reader that they permit only very tentative interpretations.
Scales were not fully comparable in terms of their underlying
dimensions, with percentages Sometimes correlated with medians.
Additionally, the correlations wer computed across all 474
listed tasks, and many less releva/t tasks entered into the
figures. :Thusthe correlations would tend to be minimum esti-
mates of these interrelationships.

Table 4 shows the intercorrelations separately for the two
halves of the,survey data, excluding Questions 12 and 13 which

.did not lend themselves to comparisons with other scales. Stabil,7
ity of these relationships might be inferred by the extent to
which these two subgroups of respondents produced nearly identi-
cal inter-scale correlations. It is apparent that QUestions 1,
2, and 6 (Task Occurrence and Part of the Job) were .all highly
interrelated, but not completely so. Task Frequency (Questions

1
3 and 4), Time to Qualify (Question 7), and Job Importance ,

68
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(Questions 8 and 9) were moderately related to several other
scales, though the more important tasks did tend to be-those
performed more often by a worker and which have shorter time

'periods' of job experience before supervisors expect competent
performance. The percentages of supervisors checking tasks on
Questions 10 and 11 were correlated positively with some other
scales, but the meaningfulness of the relationships is uncertain.
One half of the supervisor groups provided trivial or no
relationship between either Question 4 or Question'7 and measures
of Job Importance (Questions '8 and 9) and.Problem Tasks.(Ques-
tions 10 and 11). The other half of the supervisors did not
pport the lack of correlation with Job Importance, however.

This may suggest that some moderate relationship may exist if
larger numbers of respondents were used.

as.

-/Where there were comparable task queStions between workers
and supervisors, there were 'mixed results. Questions 1 and 2
(Task Occurrence) showed considerable relationship betyeen
average answers of workers and, supervisors. However, there
was only a small to moderate relationship between Questions 3
and 4 (Frequency for 'Performance), ancl between Questions -s- and
9 .Job Importance). This might indicate that supervisOrs are
not highly aware of what programmers actually do, or 'thatthe
-job assignments are sufficiently diverse (from one employers to
the next) to inhibit concensus.

IMPLICATIONS OF -FINDINGS

/
The tables of data in Appendix C provide a wealth of ro-

vocative information, depending 'on the,needs and interests of
-the reader.

Worker-Supervisor Differences

Tables C-1, C-2, and C-4 contain a columnshowing the
difference of average responses between workers and supervisors

,on questions of Task Occurrence, Job'ImportanCe, and Frequency
of Performance. When there is a large discrepancy between the
two groups, this suggests Where there may be real differences
in' perceptions and expectations. Such differences warrant further
examination to establish the reason for each deviation and its
meaningfulness for curriculum purposes.

On Table C-1 it can be noted that there was a very large
number of tasks (105) where the percentages of respondents
checking the task differed by at'least 20% between workers and
supervisors. These were overwhelmingly indicative that super-
visor.expectations for the typical programmer were higher than

) .71



actual performance of individual programmers. 'Of these 105
tasks, 30 differed by as much as 30% and two of these (Tasks 99
and 106) differed by more than 40%. A full 60% of the discrepant
tasks were ones that had been grouped within the tour super-
visory duties C, and D)." On about one-third of these tasks
within Duties A-D there were also a large number of procedural
improvement suggestions (Question 10) on the need for procedural
handbooks or for improved training content.

In the opposite direction of response differences there were
instances (Tasks 182, 196, 197, 201,- 228; all within

Duty F, "Operating ADP EqUipment") where far more programmers
did the task than there were supervisors saying it should be
done (Questions 1-2 differences of 20% or greater). Only Duties
F and I contained tasks on which more programmers noted perform-
ance than did supervisors by a percentage difference of 10% or
more.

Table C-1 also lists the differencez in'responses to
Question 1 and 6, where different groups'bf workers answered each
question. These questions, however, are not directly comparable.
It had been assumed that the "0" rating on Question 6' would be
the same as'not.checking a .tsk on Question 1. This turned opt
to be an oversimplified inteipretation of the scale usage on
Question 6. Appa'ently workers tended to use scale levels of
1, 2, and even 3 on Question 6 to anticipate tasks they might
be called upon to perform.

There are 89 tasks on Table C-4, Frequency of Performance,
for which a worker-supervisor difference in average'rating was as
large as 1.5 scale units or greater. All but,23 of these differ-
ences can be attributed to the fact that few ratings entered into
their averages, since only 23 of these tasks are included in the
Table". list_:of the more job-relevai taskt. Thus, caution in
using task data must be exercised whenever there are very few
workers or supervisors providing that data for a task.

In examining Table ,C-3, it can be noted that Only one of
these 23 job-relevant tasks (Task 367) was any substantive part
of the occupational work, achieving a Question 6 rating greater
than 1.5. Twelve of these 23 tasks were within'Duty F, "Operat-
ing ADP Equipment. They tended to have supervisor expectations
of more frequent performance than workers reported, such as
daily expectations as opposed to monthly performance. This
exemplifies a possible use by superqsors of the "daily" fre-
quency to imply a task Should be done "as necessary." In this
instance, the apparent difference between workers and super -
visors dpay not be a real difference in job perceptions. The

iffing 11 tasks were in Duties I, and L,,with eight being
Duty I, "Programming Computers." Discrepencies here were.of

different nature, being typified by.a.suReivisor tendency to
to these tasks as "normal y -not done,'bUt mpght do them."

I
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--Only one job - relevant tasX exhibited a worker-supervisor
differente of 1.0 scale units or greater on-Questions 8 and 9,
Job Importance. This was Task-227, "Select and mount disks "" ,

which supervisors rated as much more important than did workers.
All other differences of at. least 1.0 that are cited on Table
C-2, can be attributed to instability of averages computed from
too few respondents. That is, they occurred on tasks of least
relevance to the occupation.

II

Minor deviations should be ignored..The Margin of measure-
ment error is such that the data can only indicate tendencies,
not precise measures. However, when large numbers of respondents
generally agree,and when group differences are reasonably
large, these task data can be quite informative d meaningful.

Some Clues Regarding Need for Training

The data need flirther analysis and-interpretation in. order
to be used effectively in resolving curriculum issues. The
obvious first steep would be to eliminate froin further training
consideration those tasks which are not of some minimal relevance
to the occupation. This was done to produce the task listing in
Table 1, using information On what proportion'of workers do and
should-perfotm a task. While useful to reduce the size ,of the
total list, the results may mask some issues that could have
meaning for some purposes. Thus, Table 1 omits Tasks 96, 97,
99, and 121 because few workers do them, yet 40 to 5.0% of,the
supervisors said they should be done. These four tasks pertain
to the evaluating and supervising of programming personnel. -

Examination of the Appendix C. data on the remaining tasks
Tableable 1,can.provide a variety of clues as to whether or not

each task warrants training. In some instances there may-be
unresolved differences and conflicts in ph& several data sum-
maries. These raise questions of why are there such differences,
and what do they imply for, curriculum planning or other purposes?
Additional attention then needs to be focused on these targeted
issues, with'perhaps some other information being necessary
before such issues can be resolved. The advantage of the present
data is that they may help focus and direct this attention.

Three tasks are used below to illustrate some cf the
clues-that might be obtained from the datA.

Task 389, "Recommend corrections of (sic) modifications
to syste ," is rated as a highly relevant part of the job, .per-
formed fairly often by many workers and is impoi-tant to the job.
On examining Tables C-5 and C-6, however, the task is one that
can take a telatively long time to learn en the jot and neither
workers nor supervisors suggest that the task should be learned-
primarily-in school. In fact; both groups leariheavily on work
experience as the basis for acqtliring the task skill.

73 ; '
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."Two other common tasks are Tasks 298, "Analyze core, dumps,
*evaluate and recommend Soau.7tions," and 318, "Dtbug programs."
-In both cases, the majority of workers and -supervisoi'S agree
that_th'skills should be `learned primarily in school prior to-
employment. Table C-7 indicates, however,. that exiting train-
ing,On these matters may. not be thifficientlyeffectiye. At
least '30=- of the supervisors on Question.f0-indigated that im-

), proveinentin.procedureS.was nee_led for both task, with improve-
Jaent of she content of formal training suggested" as the appro-
priate means for accompl.ishing.this.Change in, ork performance.

:

,Thi ecommencration is supported for Task 298-"by supervisorS
on Q. ,tion -11, with. 18% indicating.that thpitask is poorly per-

.. (forme, Business Data Programmers primarily because of:ineffec-
tive school training programs. Poor perfatmace of Task il8 was
also somewhat indicated, bui. criticism off existing schobl train-
-ing wa 'not.nearly'so i=ntense as for TaAk 298.

.
.,

,

.1 .
,For interpreting Questions .10 ant' 11 in Taillie C-7, it is

_usual/y meaningful to. examine tasks
.?.
.Where 10% or more of the

supervisors mark them asrproblem'ai7.eas. 4pce ratings on these -.
'two questions arenot callpd fok 0 every task a supervisor says

, 4 is,job relevant, Wheri10 or 20% of them-do check .a particular
I ' '...>('task ,L1-..generally.wobld be,indidative'of a problem area, It.

may..or may'not su§gbst a training concern, however.' The methods
ol'reaSopS suggested by supervisors need to'be examined for

...

clues of what is the Aature-of.the problem%. In-doing this, it, is
useful toNacknoWledge thntrainingulis the typical 'suggestion

: of how to alleviate-a pripblem When alternative suggestions
receive a proportionApry high Ise, even th gh they'are
suggested by, few 6-4 ervisors than those s ggesting training,

'- the alternate sdg itions areen quite meaningful and
w.arrtnt,attention:,.; f-------: hip

.

,.

q the q313itaskS listed In-Table 1, siervi sor answers'to ;
,

,Question 7 (Tide to Qualify) indicate that they expept'workers
e to be able to'competently perform only about half oe them within -°

the first s11X months or*so` on the job. There ere-6u04 of the
''tasks that are expected to be-. well-_perfoi-med by the first month

or so. Early couetency is particularly.ekpected,for tasks in ,r

CP' _puy F., and somewhat for Duty I (Operating AQ? Equipmentr"and Pro-,
lig-, ,... gramming d:Omput,ers). Period-s of time of a %year,or moro- on the

job'appear available before competentperfOrmance is expected.
_

for'nearly half-the relevant tasks (343 of.43,13), distribute -
`across _all °duties of the task listing?"' Precise indicatiAns f;--- .;.

task ratings ,on Qdestion 7 are contained. in Tab49, of Apmal
, -

c. p .

'5
,

.
,

,

--""

ti

4- . .. , ,..-

%;
. , .', - Of The taskp cited in -Table l' ormal. training programs . .

-_were 'definitely recommeKided by pro rimers-for,,,1,00.t4sks and by
-,superVisprs fOr 17,18 Masks, using ae b 'is at 50% of more of
: each 'group suggestirt4 a' learning location=di 'cite school.' . . .

training inQuestipns'12and 1,3. Of-these, programmers ,and super4:
- , visors both recommended"training-for'83 of the.tasks'. 'These

or

I

:
r

"-

.

A
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. 'were predominantly in Duties F and:I,.where there was agreement,
on 24 ADP egui-nent operating tasks and on 40 computer rociram-'
mbng activities, wii,th supervisors'empr.asiz4g an. additional 21
.programming activities. 'Referto Tabre.6 in APpendir. C for
specific ratings af task learning locations.

ClueSAbout'Problem Areas

Questigns'10 andil allowed supervisors to'pj!npoint
pntially fay.l.ty areas e-r: training nd performance. Their

westions wareantl4further explOratibn, of Course, but they
did' seem to indicat that at least 15'tasks (of those cited

. as reasonably relev'apt'in Table 1) could .benefit by the develop-
rent of proCedilral handbook,q,or other joky c'qides:

or'

7

Task 8..

Task 11.

ask 15.
Task 42.
Task .

.Task'
yagk.85.

'bask 86.

Task 10A.
c.Task 115.
Task 128.
Task,268.
Task 296.

Tas .
Task 302.

Condiict onTthe-job training for data Services
personnel:
Establish data services proalction controls /
and standards.

,

Orientnewly!,asszqned data, services per'sonnel
Develop computer operating instructions..
Maintain.operating manuals and directives

`affecting machine room functiohs.
CNW-iduct .on-the-job training in programming.
Coordinate with operations on preparation of
computer operating instructions;
Coordinate with systems designers .or. pr4ram-
ming aspects new sste
,Orient newly assigned progr
Review completed prqiarams for accuracy,

4Document new computer processes.
Optimize programespxeCution ,

/
A...00.1yze applications' to' select appropria
t6.1ity programs and 'subrOutines.
Analyze programming docUmentati
Audit computer inputs after test
follow - 'x

,ers._

rth o'r.other-speciai stud appears useful for 1 tA-Rt4

'Task ,,14. Inspect methp Used to process d ta.
78. 4-,/ AAalyze pr ams evaluations, rev' ,ewg

reports for problem,..identifiFati n.
174. Analyze job steps to determilive d to recov

(Dints..
Tas 68. Optimize prograt.execution time
Task 341. Edit computer programs for effe tiVe use of.,

auxiliary storagenedia.
Task 342. Edit computt.r programs foreff

lOgic 1 and arithmetical comp°

p

cient use of
ents.

75
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-

t

-J

Task -343. Edit computer programs for effective use of
memory.

Task 345. \Ev,aluate programs for cost - effectiveness,
Task 370. Perform systemS analysis to meet regviremerits

of company, functions
Task 390. Review existing routines for applicability of ,

new techniques.
Task 4Z2. -Evaluate present an proposed costs of'Tnput/

output requirements.
. .

And, managers might be especially awake of atl"tudi al problems
interfering with tpe desired performance-of 13 to ' . .4c*

I

Task 4. Analyze doumentation for completeness and
accuracy for data processing .operations and.

col. trot . -

Task 42. Develop compiAteropera ing instruct:,i_ons:' ,

Task .1'04'. Maintain instiliction rkshets-for opekat'ional
* programs.

,.,
.

Task 115: Review completed programs.:fpr Sccuracya
Task 116. Review - -detail,' 17,1Ow ehart's'prtor to. preparation

of programs. I ,.
.--

Task 120. Supervise and edit documentation'pl,prograrrit.
Task 268. Optimize prograT.eXeCution t:ithes. '

Task 299. Analyze programming documedtatian.
Teak 331. Desk check programming logic for pupphing

errors_prioreto-a$sembly or.compilaio.
Tisk 356. ,Maintain and update ribkary.of-pwogram and'

6 :prpceSsing'documeRtation: .

'..
,

-, Task' 3.74. prepare (Wtail flaw charts. - :'.
, _

.7:

Task 375. Prepare docurientatiot inclUdin(2,f9rmats and
.

, .... 'layouts for input and output Thedia:, : ...

'DO.S.76%. PrEmpare.general-an4 detair II floy.charts. ,

a
. . . . ",/, ':

.

Question. 10 identifies 170 -tasks {'of tto e cited as reason-
ably reievaht-'in Table ,l) on_which 101 or glbre:of the supervisors
indicated_apossibilitY of improyng task, procedures. "Consider-
ing only the 43 of,those-tasks which were.aoted,by.20% or more
of the supervisors, along'lith principal

.meth90.s,

suggested for
their improvement, these'tasks'were: de

,

9,.
1, ,Provide a handbook or othek job_gdide for 10, tasks .

"(8, ).5, 42, 79,.85,6., 115,-1-4, 268, 299)% .

.
r ,

:
. ,

4. 'Impkove directives fok aheqgask (85). 4
1 -. . : If;

.3..' Improve training content for '0 tasks (2, 4-, 65, '77,

9'0, ,91, '101, 102, 106, 108, 1 4,498, 31.£3, 319,. 321,

4
d

. -32,6,_ 34_3, 345, ,354, 36, 370, 375, 394, .396,-N 397, 400, ''
02, -4h,'433, .438). __ t, ..

-
,-,

'
. :

,,;.

.

ti
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tr

4. provide research or speciarstudy.f2; nine tasks (14.,
78, 174, 268,"341, 343, 345, 370, 390) .

Question-11 identifies 68 tasks (of those cited in'Table 1)
on, which 10%, or mote of the supervisors indicated that, for many
wo-rkers, performance was'generally poor. Again considering only
the 19 of these tasks which were noted by 20% or more ofthe
superVisors, the prime reasons Suggested for such unsatisfactory
performance Were:

1. Due t o IhCk of int4restor poor attitude for 11 tasks
(4; 104, lle,120, 268, 299; 331 356, 3721';,375, 376).

Due.to ineffirptive training programs for four tasks 4

(101, 128, 268, 469).

S
!,

4.

3, Due to Programmers 'laving more important matter _to do
P. for five tasks (2, 65, 374, 3_75, 380a.,
4,1

4. Due to.),two tasks being extremelYtdifficult to master
(1, 343) . R

Supervisor Stgestions for:.improving Performance
4

Supervisors were generous with their{ comments. Stich infort-
mafion'isquite valuable.for,interpreting resiDonses to some of

the task statements.* In instances where the,task.questil,Onnaires
asked raters:for their'commen.t.s. 'and sugg6sbions on -specific .

a.nuMber of supervisors did provide such comments. These
are listed below, with thecaution t4at they rare comments given
,by ifiaividual 'supervisors. These comments are not necessarily
representative of the entire ocaupatioQ, but they"may provide
useful clues to management and training personnel for planning
efforts to improve wor.ke effectivenesS and performarice..

Suggestions of way t mptove task prptedures, other than
the'standard,means listed on 'e Que t10 answer 'sheet/ were
as follows .. . i 4, 0

,..
. . - ,4*

Task 3 - Holdperiodic,re'vidw sessions with users% ..i..

Task 4 - Hold periodic - review sessions with4Sperators..
1 1

.

Task. 82 - Training should cover at least..an
I

i4i'Lduction '

of all major vendors' hardware:
e

Tasks83t 84 - Better communication with user. .^ f

i Tasks' 86, 87 - More participation in initial:tystem/detign

Task 143 - Provide better progr&ci controls and op rationa
documentation.
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Task 171 -

Task 156 -

Tasks 211,

Task 236.-

Task 255--
.

Organize on a priclerY basis.

Eliminate requirements by better keypunch support.

212, 213 - Use report generator type programs.

Provide scheduled maintenance.

Utilize report generator type program.

Tasks.68, 343 - Develop programs to analyze program effil.
ciencies.

Taskc66 In some respects his function is an aptitude for
which 'normal training can.not.substitute for
actual practice and application; recommendation:
practice and apply ever more increasing levels
of difficulty and varieties of programming.

Tasks 367, 370, 3714 386, 387 - These are other areas where
in some respeCts-.aptitude is critical; training'
can improve performance, only as it is applied.
and pradticed.

Task 403 -"Organize on awpricritybasis, Use report
generator type programs.-

'One supervisor provided a gener comment on-means for improving
task procedures:

. I experienced great difficulty wi (Question 10)
because it represents the crux 0-f he major problem
confrontihg data procesSing managemet todaynamely:
"How do we improve our existing proce,ures" such that
the professional technician can becom= more productive?,
There are countless numbers of handboo s, directives;
training courses, and research stud4.es ihich address
these procedural p4oblems in every data processing
shop - -and 'all work, with varying degree Of success.

such time as the technology permitV the cbmpu.ter
must become the tool-which the industrt will use to .
solve the problem. 'The computer system willhave tq
be available on a demand basis to any internal user '
for: 'prdgram development, system design, text.storage.
and retrieal, .historial profiles of System incidents,
etov now we - . .'(must) wait for program compila=
.ticAsx test results, typing turn arOund,' information
retrieval from manual filing- systems- -and spending a. ,

disproportionate amount- of time deciding Which publica-
tion contains the answer we need immediately.
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Question 11 asked supervisors for reasons why certain tasks
were gfnerally performed poorly. In addition to the use of
standard answer categories, the following reasons were written
in by some of the responding supervisors:

Tasks 42, 59, 61 - Difficulty in identifying with problems.
of operations staff.

Tasks 83, 84 - Difficulty in communicating with functional
areas in non-technical language.

Tasks 86, 87 - Superior attitude sometimes displayed by
the analyst toward the programmer takes it very
difficult.

Task 90 *-

Task 120

Task 120,

Management's -lack of interest in purchasing
programming aids fclr programmers to make,job
more efficient.-

- Need more automated methods used In documenting
systems, to release the programmer or analyst
for more important systems work.

and 124 through 128 Documentation is considered
"grunt" work, hard to discipline self to co-rrF-----
plete, etc.

Task 128 for 99% of all programmers this task represents
the most-undesirable activity, especially if

! deze after programming; it is basically a problem
of"attitude, but- since it is,so widespread, it
could\stem from both schooling and experience.

Task 196 - Do not need to be proficient in this task,

Tasks 221,-222 - Considered a function of operations, not
programming.,

Task 226 - More concerned with the next, assignmen than'
with providing a high cp,iality product.

, .

TaSk 229 - Don't take the trouble to'become familiar With
already existing subroutines, so they write
their own.

3. .
I, :

'Task 254 -. Usually experienced' with only-'one, system, must ..:.

learn characteritics of other system as (perf,;i6f:::- ,',...

conversion process,
,.... ,-. -..*,

Task 331 - Most programmers let-the sygtem diagnost.ics '4;- ,
. . .

,chedk this out for .thgm. :,

Eic
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TIQ Errata and Comments

Programmers and their supervisors were particularly critical
of the length of the questionnaire, the apparent lack of clarity
with which some of the tasks were stated, and the listing of

'duplicate task statements in the questionnaire.

Eight tasks were duplicated in the listing of 474 tasks.
This was unintentional, in that the study was not seeking to
Ctheck'the Tenability of the ratings on comparable items. The
thought.had been that ,the tasks were in fact different tasks
when associafed With different duty categories. But the raters
did not seem to view them as we had intended.. Task statements
should be meaningful alone, without the context of a duty cate- (

-"1-"- gory being,needed to clarify the task activity. Tasks involved
in this apparent duplication were:

Task 7 in'Duty A was repeated as Task 34 in Duty B.
Task 13 ineDuty A seemed similar to Task 48 in Duty B.
Task 39 in Duty B was repeated as Task 155 in Duty E.
Task 42 in Duty B was repeated as Task 334 in ibu\t'y I.
Tasks 53 and 54 in Duty B were sufficiently alike to cause

some rater confusion. .

."\Task 65 in Duty B was, repeated as Task 115 in Duty C.
Task 101 in Duty-C.Fas repeated as Task 466 in bUty L.
Task 172 in Duty E was'repeated as Task 388 in Duty I.

Raters also pointed out the ed to define someof the terms
used in taskstateMents. Some f them felt that item clarity
Would be improved if the foll ing terms had been-defined:
functional area (Task 5), pr.duction controls (Task 11) t data
services specialist (Task 30), coordinate errors (Task 36),
illustrator (Task73), error print-outs,(TaSk 80)', and mechanized
listing.(Task 426). 0.0ters that seemed to warrant some gr ater
clarity'vere' Tasks 9, 33, 53, 54,.144, '302/ 314 -Y316, 335 353,
363, and 369. Task 2.35.was noted as containing jargon n t in
genear use.

30

Actual typographical errors occurred on,e4 task staiements. ,

Task 13 Should read, "Fill out questionnaire inventory forms."
Task 41 should read, "Design system of magnetic-tape management."
T6.sk 113 should read, "Read and interpret regulations, manuals,
or. administrative orders." Task 267 should read, "Minimize pro-
gram size." 'Task 330 st1VA read, "Desk check or debug programs
after assembly or comp' ion." 'Task 38,9 should read, vRecommeAd
corrections or modifications to syStems."

One additional kind of error occurred on'the 'Answer Sheets
of the TIQ for Question 11. Foe 10 of the Supervisors in Group
2 the answer booklet was compiled w#h one page missing. This

"respcihses:Oven.to those items atid ported in Table 7 of Appen-
page- covered task items (408.througip:48. Titus, poSitive

dix C can be from 4 ma'ximuM-of 30 superisors, notthe 10 that,

AP'
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were intended by the design of the study. However, percentages
used for summarizing these items on Question.11 continued to
assume a full complement of respondents.

Individual raers suggested statement modifications. One
suggested that "method" inTask 77'phould be "procedures."
Another felt tha^the action in Task 101 should include correction
as well as identification of problem areas, though the corrective
action may warrant a second task statement. In-Tasks 3074 311,
and 329 a rater suggested'changing the term - "programs" to read
"utilities."

These suggestions and potential item modifications may be
us4ful considerations in any future applications of this task
inventory. Interpretations of the specific task. ratings also

. may be influenced by consideration of which items were t(56
vague or duplicative to yield accurate responses on the task
questions. On the her hand, the number of such. items noted
out of a total listirtg of 474 tasks was not 'highly dispropor-
tionate. There remain a 'great number of tasks, with associated
task data, in which a reaso able amount of confidence can be
placed.

, \

w USE OF THE DATA

From the experiences of the Cornell University surveys of
ornamental horticulture jobs, it would appear that-several types
of user grou0 would be interested in task data .03erkey, 1975):

1. One group would be comprised of persons writ g or
updating curriculums for raining programs to prepar:.d.
students for initial employment in an occupation. This
group needs a list of job tasks for which training is
relevant, and information for use in identifying
priorities of training need. A subset of this group
would be -those persons who also haves -re ponsibilityg,e .for'conttnuing education programs at the post-secondary
level. For them, the total range of talks perfbrmed
inWvccupationwourd be important, as well as identi-
fid4tion of. those tagks generally needing improved

\\,performance, ,
.

I
-

iv e
)/L. s and user grouiTar those persons who may also

-joel ngto the first groUp, but who conduct localoccu-
patioilal surveys as needed for their individual train- A

.'ingqprograms.' This group might, well extraCt,important
'survey information and take it to their. advisory com-
.mittee to verity local needs' Data more'representativp.
bf performance requirements4'nation- end industry-wide
could be..compared with local results to 'assure that
students are prepared for a 'Wide scope of, employment

7'oppbrtunities- To 'begin conducting,theii7: own local
....

.,
.
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surveys, the existing task lists provide a starting
point for development of their own lists which may
include greater attention ,to local practices.

.
3. A third group is composed of research-oriented curricu-

lum development personnel who are interested in develop-
ing new or improved procedures for analyzing the require-
ments of performance situations. For this group, a
descriptiOn of survey results can be used to compare
with results from alternative procedures or surveys.

4. A fourth group consists of prospective workers in the
occupation surveyed, and of the guidance counselors
serving their needs. The identification of what work
actually is being performed by workers may be an impor-
tant source of information describing an occupation at
a given point in time. One item of useful information
might be data on how often a task is performed by a
worker, though tasks frequently performed are'not
necessarily the critical tasks of.the job.

Ohe additional user group for occupational survey data-is
that of professional and labor associations. They are betpping
increasingly concerned with activities to assure that unemploy-
ment, underemployment, and obsolescence among their members.do
not occur. Workshops and newsletters communicate information-
for skill development and upgrading.

An excellent example of such an effort by' a professional
association is the recent study conducted for the Professional
Certification Committee of the Americ4n.Federation of Information.
Processing Societies (Berger, 1974). Questionnaire returns from
684 programmers, representing 60 computer organizations across
the country, provided importance _ratings for the tasks and skills
as usually performed for present job positions. An additional
23 programming experts produced importance ratings that refle6'ted
a concensus of ideal performance expectations for the tasics and
skills. Extensive analyses of the data were based On a ;we
array of background characteristids of the survey'PartiCiP-ehts.
These analyses are a very fine exam le of what can be done with
task inventory data to provide desc iptions of task value for

'different types of workers.' -1

0-

40'

The report of the AFIPS study also includesa good discussion
of twelve different kinds of practical applications and possible
uses of the resultant job descriptions. Charted and described
in the report is an indication of-the types ofjob description
most useful 'for each kind of application: universal, ideal, as-
practiced, specific job fOcus, and organizational. The latter
two are special'purpose job descriptions focusingon a particular

,
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job within an occupational field or on a particular local organi-
zation. The "ideal" description is produced from ratings by
job supervisors or other experts, whereas the "as-practiced"
description is based on workers' ratings. A composite of the
ideal and as-practiced descriptions 3eields what is termed a
"universal" job descriR.Q.on The present study of Business.
Data Programmers contains eleMents usable for each of these
types of job descriptions, except for the organizational type.
Summarizing task data on variables other than "job importance;"
the present report should serve as a'useful complement to the
AFIPS.report.

Curriculum developers who plan training programs in schools.
and colleges offering specialized programs for potential pro-
grammers may, be interested in the importance or relevance of a
job task to the programmer of a particular type of business
enterprise. For example, some instruction may intend to train
programmers for employment in data processing servicebureaus,
or in a manufacturing or a sales orga'nization. The present,
survey rata, however, do not indicate.the significance Of tasks
fox a single type of industry or enterprise. Rather, it is a
composite cross-section of,employment situations. The study
would need to be repeated, using workers and supervisors from
a particular type of industry jcomparable to the "organizational"
description as defined by Berger, 1974), to obtain meaningful
information baed only on that industry. This could, of course,
be done;, and, if a description were available to represent a
second industry, it would b appropriate to compare results
and note differences according to the type, of industry involved.

In making use of the prog ammer task data, there are several
misconceptions to be avoided a d cautions to b observed when
interpreting this information. The data report a picture of the
Occupation as it existed at the time-ofithe survey, but the odqu-
pation is undergoing.change and new sutvys would be warranted
to detect trends and determinetask relevancy-at different
points in the future. Not all tasks in,the total list are rele-
vant to the job of Business Data Programmers, nor are all job-,

relevant-tasks appropriate for any' pile specific uogrammer.
These tasks vary in the degree-to whigliAriey are job, relevant,
being performed by differing proportions of programrders and each
having its own level of value t the occupational asSignment.

Additionally; the learning of a task is-nOt "all-dr-none
proposition. For many tasks the learning process may only
begin in pre-employment schooling, with job experienced and
company serving.to extend and complete that
learning. Some-tass may not even warrant the attainment of
fuit_proficiendy,,Wit minimum 'capability being all th the job'
requires of e, worker., Nor-does job importance directly imply

401.;-
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training importance for a task. Thus, despite-setask's ratings
of frequency, irripotance, significance, problems, and suggested
learning locations, decisions by cufticulum planners are still
required on what and how much training is appropriate. *Tliese
decisions,--however, should be possible with reasonably assured
accuracy-and'certainty when the planner can refer'to an informed
source of what work.ks cufrently done by workers in an occupation.
The present report is intended to be of service in providing one
such data.base.
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APPENDIX A

PARTICIPATING STATE AGENCIES AND

THEIR KEY SUPPORTING PERSONNEL
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DATA-GA.siHERINOI LOCATIONS 'FOR THE' :
51

1974 TASK xwENTotty QUESTIONNATRES
'

Washington Wisconsin. Ohio New Hampshire
California Oklahoma Mississippi New Jersey_
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Netwo?k of stat
-

curriculum labaratories, research. centers; and
-. Vocational ag ies participating in the early 1974 adminidtra-,

tion of Task irientory Questionnaires to workers and supervisors:

Californiad
..

v. C :

.

.

Vocational- Technical Educ ation Curriculttm Laboratory,
California Stag Department of Education

Patrick J. Weagraff, Director'

Mississippi

Research and Curriculum Unit for Vocational-Technical
Education,

MissisSippi State Division of Vocational and Technical Edu- ;
cation and Mississippi State University (cooperating)

James E. Wall, Associate Dean (R&D) and R/CU Director
James F.-Shill, R /CU Co-Director

New Hampshire

Division of Vocational-Technicdl'Education,
New Hampshire State Department of Education

Gloria Cooper, Director, Research coordinating Unit
Deborah L. Bloxom, Associate Education Consultant
Richard L. Barker, Director, Professional Development

.New Jersey

New Jersey Vocational-Technical CurriculumLaboratory,
Bureau of Occupatiorial Research Development, New Jersey

State Division of Vocational Educ'ation

Josph.F. Kelly, Director,

Ohio

Instructional Mat)erials Laboratory,
The Ohio State, University, Trade and Industrial Educatior

Services

Tom L. Hincles,'Director
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Oklahoma
.

Division of ReSearch, Planning and Evaluation,
'Oklahoma State Department of Vocationaland Sachnica
'Education

Williatt W. Stevenson, Director
Fern A. Green, Planning Unit Coordinator
Larry D. Johnson, Research Assistant
Ronald Meek, Coordinator, Curriculum and
Materials Center

Washington

Inst4uctional

4

Curriculum Management Center;
Washington State Coordinating Council for Occupational
.Education

James I,. Blue, Director

(with) Rods Byrd, Associate Professor
Department of Business Education and Administrative

Management,
Central Washington State College

Wisconsin,
. 1

Instructional Services,
Wisconsin Board of Vocational Technical, mad Adult

Education

Clifford Zen6r,Consultant
A

(with) Griff Dye, Consultant
Center.for Vocatiopal-Technical Edilcation Studies,.
University. of Wisconsin- Madison.
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APPENDIX

EACKGROUND.CHARACTERISTICS OF RESPONDENTS )(

'AppendistB con'tains background characteristics Cd the
people answering the questionnaire. ,The source of the data for
Tables 1-4 in this appendix was the Background Information page
of the Task Inventory Questionnaires, while Table B-5 incorporates
data reported by the'agencies administering those-questionnaires.
Job, business, and training labels given in Tables.1-3 we,re-
options listed on,each Background Information sheet, along with
an option for noting other labels. Respondents were to check
only one option. Multiple responses to a question were recorded
as unknown, which commonly occurred in the citation oftraining
sources.

,

X
Table Description

B-1 _ Job Tit.11e
B-2 Type of Business
B-3 Source of Training
B-4 Years of Experience
B-5 -Location Contexts

1.
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Table B-2

a
t

ti

Type of Business 0

Business Types.
Workers Supervisors

Percent 'N- ,
,

Percent

Agriculture ;

Banking and Finance

Comtunications

Contruction

.2

14

0

1

1:7

11.7

0

.8
.

1

8.

0

2

, 1.2

10.0

0

2:5.

Education 22 18.3 17 21.2
,..

Equipment Servicing :0 0 0 0

Federal Agency 5 4.2 2 2.5
c

Food Processing 0 0 0 . ; d

Health Service 1 .8 0

Insurance -3 2:5. 0 0

Legal Services
(:), 0

,0 ,0

Manufacturing 16- 13.3) 16 20.0

merchandising and Sales 4.1_. . 3-: a 1 1.2
. .

Natural Resources --(other
than Agriculturb),

.

0 0 , , 0 .0

Non-Federal government
(other than Educatilm) 34 ' 28.3' 18 22,.5

.

,ti 'Research
.. . r

:i. .8 . 2 2.5
.

Traffsportation
.

1 .8 ; i. -1.2
I

Utility (energy, water,
fAI) a ; / 3 2.5

.

'

r
2.5

Mier 7.5- 9 11.2

Unknown
/ .4 3.3, 1 - 1.2

TOTALS 120 100.0 80 100.0
..
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Table. B-3 r,

Source of.Training 4

Training Sources Percent

Pubic 'high SchoOl 0 0 -"I

Technical institute or College 15 , 12.5

Manpower Development Program (MDTA) 1 .8

Adult Education Program` (other than. MDTA) 0. '0 ,

Armed Services' Technical School 1 .8

Prvate Business, Trade, or' Technical
Scho21 16 13.3

C..Tmunit'y or Junior College 5

Senioi.College or,,UniNiersity' 9 .7.5

Correspondence Courses 0- 0

Employer Training Program 22 18.3

Equipment Manufacturer's Training Program 5

Formal Apprenticeship Program 0 0

Previous Work Experience,in other types
'of jobs 3.

. ,

2.5
-

On the Job (Self-Learned)
?)- 25.8

,
.

Other .. 0 . 0

Unknown 12

. ., TOTALS -120'

.10.0

100.0
/

,. 4

1b3
94

4
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Table B-4

Years of Experience

Business .Data
Programmers

Mean
No. of Range of

Na Years SD Least .most

Worked at Present
Job

Worked in Computer
Programming Field

112 3.04 2.37 0 12

ri5 5.39 4.53 1 3'5

aNumber of programmers providing usable responses. .

104.
I ...

95

1,1

41,



Table B-5,

Location Contextsa

TyEeof Business Operation Workers u erTA rs

Data Pfocessing Serrice Bureau 7 4 '

C

University Computer Service 13 8

Business Firm, with Supportive
Computer Operation 28 16.

Education 6 6

City/County Government 3 3

State Service 4

Other 3 2

Unknown 56 40

Size of Business

Small.

Moderate

Large

Unkriown

8

14

17

81

3

12

58

City Size

Metropolitan

Moderate /Remote

Unknown

57 34

".- 21 - .

,...___-
12

42 '44°

aData provided by supporting state:agencies for 120 workers
(programmers) and 80 supervisors,

96

105

4
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APPENDIX

TASK itiVENTORY DATA
'3

Appendix C contains a detailed presentation' of the task
inventory data in coipputer./Aintout form. Each table preceded
bY a description of the questions and-response categories that
are reported on that bane.

Table
_ .

C-1

C-2

C-3

e
C-4

0

I

r

Description

Task Occurrence (Q1, Q2, and Q6)

P. Task Importance,(Q8 and Q9)

Extent Task Is Part of the Job
(Q6)-

,Frequency'of Task performance
(Q3 and Q4)

C-5 - Time to Qualify (Q7)

C-6 Learning Location (Q12 and Q13)

C-7

* C-8 *'

C-9

s

a,

8
#0

Supervisor Suggestions Q10 and
Q11)

Summary of Tasks by, Percent of
'WorkersPerforMing.- /

Summaryof Tasks.by Percent of
Desiring Performance

97

100

ti
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Table C-1

Task Occurrence (0 Q2, and-Q6)
a

Question 11 Task Occurrence (Workers) .

During the last year or so in ydurpresent-job position as
a Business Data ProgrammerWhich of the activities have ,

you performed?

Response: - -Check mark di each task performed.

V

Question 2:: Task Occurrence (Supervisors)

From your eXperience as.a supervisor of-ene or more Business
Data Programmers, indicate which of,the activities-should
be performed by BusirieSs Dafa Programmers in your operatiol;
that is, by such employees under your 'supervision in your
office or firm. Indicate which tasks your Business, Data
-Prog-rammers should be doing as part of their job, een,if
only done once.

.

Response: Check mark, for each task thaeprogrammers
expected to do. 0-

I",I

Question -6: Extent Task Is Part of the Position (Workers)
/ ..- .. / /

, 4 /
Answer this question so as-,to give the best description.you
can. FOC each,taskstatement, rate how significant a part's

/ of your job it. is. 'Consider and Weigh 'its importance, , ,.-. .///

/ frequency of occurrence, relevance, and any other factor
/which.you think determines\to what extent the task is g f..6

of your position. In your i5n,.mind, combine these fao dis
into a single rating, of hoW significant apart of you
job it represents. *, / ,-

aIn Table,C-1,spositive (checked) r6sponses are- reported, .for.
Ql and Q2. A .composite ,response compdsed;of.anY selobtion of
scale ratings 1 through 7 is reported for Q6. The results4indi-
cate'that Q6 is a more sensitive measure of minor teskethAn
checklist used in-Ql and Q2. Because the group'of,'workers
responding to Q6,rated each task, the data provided by Q6 appgar 9

to include those they might do on some remote oceasfon.
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Table C-1-continued

Question 6 (continued)

Categories and Values o

0 = Definitely not
1 = Under unusual c

-

/ of my job
/= (not defined)
3 = (not defined) .41

/ 4 = A substantial part of my job
5 = (not defined)

the Response Sdale:

4part'of my job
rcumstances may be,a minor part

6 = (not defined)
7 = A most significant part of my job

Each of the 10 columns of Table C-1 is identified below.

Column 1: Number of Group 1 workers who checked (Ques- .

tion 1) that the task'is performed;

Column-2:' 'Percent of GroUp 1 workers checking the
task (Question 1).

Number of Group 2 workers who rated the task
as,being some part of the-job .(Question 6).

Percent of Group 2 workers rating the task
1-7 (Question.6).

Column 3:

Column 4:

t

Columns
5 and 6:

Column'7:

Column' 8:

Column 9:

Column 16:

I 77

I

.Composite of ColUMn data'.

Difference between worker groups responding-
. to the. task (Column 2 minus Column 4).

7'

I

Number of combined Groups .1 and 2,supervii6rs
who checked (Question 2) that'the task should
be performed by, programmers.

Percent of 411 supervisors checking the tap
(Question 2).'

or

Difference between, workers and supervisors
responding to the task (Column 2 minus Column
9).

;

1.10 8,-

99 .07

0
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Table C1-4

Task Importance (Q8 and Q9)

Question 8: Task Importance to Job (Worker's).
. , . , .

.

. What degree ofsimpprtancey %ould you assign-to each job
activity you perform? :Judge the importance of each aCtiq

-.in regard to its contribution to effectivelopeiations in .

your office or. firm. '
.

:.
.

.
.

Categories and Valli-es of the Response Scale:

%.
%

.\ . .
%

1 !!! Low importanbe (relatively unimportant part of the
. job). : .

.

2 = Moderate-importance (important but-not essential).
3 = High importanba (essential part of the job that

decisively influences the effectiveness of the, ..

. office operations). ,

)

Question 9: Task Importance to Job (Supervisors)

eased ipon your; supervisory experience j.n Your present .

.
, , ,

operations, what degree of importi.nce,mould you assign to
each job activity that is approliriate-for your Business
Data Programmters? Judge the iMpbrtance of each activity in
.regard-to its contribution to effectiv9 operationsin youi
office or firm. .

,CategoriesdLV s olhe Response Sc ale: Identical to
those of Questions 8.

if.

, -
. .

Each of the 22 coldmns of Table C-2 is identified below.

. Column 11: Average (mean),oforker atings, considering.r

.
.- ,

. .,

'only those who cheCked (Question 1) that the - --v.

,---task was performed-
.-

-7-- .

.
.,

Coliymn 12: Standard deviation showing degree,of response
variability.

S
,

Column 13: Number. of workers, who rate the task 1-3
1Question 8). ,

. ..,,,

. 4 .

S.

aQuesti.ons 8-and 9 were answered only for those tasks checked
on Q1 or 02.

4.

. 123
114

NJ.
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4
Table C -2- continued

Columns 14,
15, vd,16:

Column 17:

Coldlens 18
through 24:

Average, standard deviation, and number Of
supervisors who rated the task (QUiRian 9),
considering only those who 4he4ed (Question
.2) that the.task.itiould be performed.

Difference between worker knd'sppervisor
average ratings (Column 11"minus Column.14):'

Same' as Columns. 1-1 through 17, except" the.
average ratings were computed across all per-
sons in each group. Persons not checking the
task (Questions 1 or.2y' were inclined in

/ the average by considering their rating'to
be a value of "O.."

.Note: The Column 18-24 summaries-mof value in pro-
viding greater comparability with Question .6 ratings
Mvivenlh'Tab/e Columns j8-24 denote.a task's
ing with respect to job importance for the entire

occupation that is represented in the survey. On
the other hand, Columns 11-17,denote a task's job .

importance-dnly.in regard to those in an occupation
who do or should perform that task. Thus',.a task
might only be required of a very few workeip but for
them it coUlp be highly important. Extremely diffi
cult tasks, involving grea.t skill and experience,
could be of this nature.

Columni 25,
26, 27,.

Columris 29
through 32:

O

Number of surveyed :workersksing each level
of the importance scale. Column 25 (None)
is the complement of the numbei of workers
checking -the task on Question 1, as recorded
in COlumn 1 on-Table'C-1.

Same as Columns 25 through 28, but for super-
visors' ratings. Column 29.(None) is the
complement of that, portion of Column 8 (Table
C-1),represented b4ipthe 40 supervisors in
Group 1. i'D

,4 124

11514:3(
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Table C -3

E)4ent Task Is Part of the ,1(31) (Q6).6

Question 6: Extent Task Is Part of the Position (Workers)

.Answer this question so al to give, the best description
you can of whd6you do in your present job as,a Busirioss
Data Programmer. For each task statement, rate how signifi-
cant a part of your'job itis. Consider and weigh its
importance, frequency of occurrence,. relevance, and any
other factor which you think determines-to what extent the
task id part Of your position. In your own mind,combine
these factors,intoa single rating of how signifiCant a
part of your job it represqnts. j.

'1'

'Categbries and Valueg' Of 'the Response Scale:

. 0 = Definibte15/ not a'partof my job
1 = Under unusual circumstances may be a minor part

of my job
2 = (not defined)
3 = (not defined). AO.

4-= A.substantial part of my job
5 = (not defined)
6 = (not defined)
= A most significant part of-my job

Each of the 13 columns of Table C-3 is'iientiffed below.

% 101umn.33: , Average (mean) of worker ratings.

Column Standard devia on
,

shbwing degree of response

Column 35:

Columns 36
through 43:

Number of workers who rated the task 0-7.

1

Number of surveyed workers using each level of
the scale.

Column 44:' , ',Percent of surveyed workers who rated the task
as .part of their job: That,is, they used 't
rating levelother than "O."

aQuestion 6 was answered by workers in group 2 for all tasks
in the inventory.

13.9

130



c

;

. Table C -3- continued 1,

k
I

.

Column 45: Percent of/surveyed workers who rated he
_, task as at least a "substantial pare of their'. job. That is, they used a rating,-level of

"4" or higher; indicating it was a reasonably
significant part of the job. (This would
seem to be a useful indicator of a task's
actual relevarIce to an occupation, serving,
to di'ffer§intiate between two occupatiOns

, where workers in both may at times perform .

the same task.)

1431
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4

Table

Zrequency,pf'Task PerfOrmance -(Q3 arid 04)a
4

A

Question Fiequency of Performance Workers)
e.

How often have yOu seen performing each of the activities'.
done by you (as .7checked in Question 1)?

CategoAies and Values of the Response Scale:
g.

.

1 = Have done, but donl,t normally do
(0-1-) . .

2
.

= Less than a: b year (Y-). on.the average,-
3

IAA
= Once a-yea (1Y). . over the laSt

4 = Once a month (1M). several months
5 = °nice a week.(1W). .

6 = Once a day (lb).
,7-= Several times each work day (D-1-).

Question 4: Frequency of Performance - (Supervisors)

From your experience as a supervisor of one or more Busi-
ness Data Programmers, judge about how often a typical
Business Data Programmer in your _Operation should perford
each of the activities you checked (in Question 2).

Categories and Values of the Response Scale: Identical to
those of.QuestiOn 3.

Each of the 27 co2Umns of Table C-4 is identified below.

Column 46: Average (median) of wOrker.ratings, consider-
ing only those who checked (Question 1) that
the task was pe4formed.

Column 47i Quartile deviation showing degree of response
variability.

Column 48: Number of workers rating the task (Question 3).

. .

aQuestions 3 and 4 were answered only for those tasks
checked on Ql and Q2.

C.

146-

- '

1.55



Table C-4-continued

Columns 49,
50 and 51i,

Column 52:.

Column 53
through 60:

Column. 61:

. Average, quartile deviation,. and number of
, supervisors rating the task (Question 4),
considering only those who checked (Question
2) that the task should be performed.

Difference between worker and supervisor
average ratings (Column 46 minus Column 49).

Number of workers using each level of the ".

frequency scale. Column 53 (Marie) is the
Complement of the number of workers Checking
the task on Question a, as recorded in Column
1 on Table C-1.

Percent of workers Who do the task (Question
1)v but report it performed less frequently
than once a year (combinkngiscale categories
Y- anti 0+).

Column 62:' .Percent of workers who do the task (Question
1), and report it performed once a week or
more often (combining scale categories 1W,
1D, and D +).

Columns 63
through 72: Same as Columns 53'through 6.2, but for super-

visors' ratings. Column 63 (None) isthe
complement of that portion of Column 8 (Table
C-1)'represented by the 40 supervisors in
Group 2.

--\

0,
1

156
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Table C=5

Tine to Qualify (Q7) a

Quettion 7:. Time to Qualify (Supervisors)

; -

By -ybur standards as a supervisor of one or more Business
Data Programmers, when do you expect that a new Business
Data'Programmer employee would be capable of satisfactorily_
performing each of the activities you checked? That is,
how soon after beginning employment as a Business Data
Programmer do you feel that employees should beable to do
each activity with reasonable competency?

Categories and Values of t1c Response Scale:

1

2

= Competent performance is never necessary (0).
= Some number of years beyond the first 3 (Y+).

3 = Within the first 3 years (3Y)..
4 = Within the first year (Y).
5 = Within the first E months (6M).
6 = Within the first 3 months (3M).
7 = Within the first month (M).
8 = Within the .first week on the jbb (W).

Each of the 14 columns of Table Cr5 is identified below.

Column 73: Average (median) of. supervisor ratings, con-
sidering Only those' who.checied (Question 2)
that the, task. should he performed.ft

Column 74: Quartile deviation Showing,degree ot response
variability.

Column 75:
.

t

.

Number/of-supervisors rating, the task (Ques-
J

ion 7).

Columns:276
through 84: Number of supervisors using each level of the

time Column %(None) iS the/comple-",..
ment4of-that portion of Column 8 (Table cjial
represented by the 40 Superyisors in Group 1.

.aQuestion 7 was answered only for those tasks Checked on
Q2. ,

,

171:
162

Id



Table C-- 5- continued

.

Column 85-: Percent of supervisors of those indicating
the task should be done (Que6tion 2), who dog
not expect competent performance during a
worker's first year of jab experience (com-
bining scale:cate4ories 3Y, Y +, and 0).

Column 86: Percent.of supervisors df those ihdicating
the task should be done (Question 2), who
expect competent performance within a worker's
first three months of job experience (combin-
ing scale categories 3M, M, and W).

'f

172,

. 163
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Table C-,6

Learning Locatibm (Q12 and Q13)-4--

.

,.Question.a2: Learning .Location (Workert)'
,

Fromiyouetotal experience as a Business Data Programmer
(with present and previous employers), judge where each
job,Actilfity should be learned. Thatis, where should a
Business Data Programmer make the main effort-o learn
what needs to be-known about-each activity?

;

Categories bf the Response Scale:

a_ Prior to enrollment in a formal' job training program
(P).

b. In a formal training program or school before-regular
employment in the.job (T),`

c. On site (such as by job experience after employment or.
on- the -job training) (S).

a. Through prior employment experience in a related or
lower.drttry occupation (E).

e. Other (comments to be written in)' (0).
f. There is-nottling that new Busineds Data Frbgrammerd

would need to learn about the activity (such as when it
is notypart of the job or there is nothing of any .

real .substance to learn) (N).

Question 13: Learning Location (Supervisors)

From your'total experience in employing and supervising
Business Data Programmers, judge where each Sob activity

,

:should bejearned.

Ca,tegbried'of the Response Scale; Identical to those of

.1

Each of the 26:columns of Table j076 is identified below.,

Number ai workerd sugges;ing that the tq.dk
!essentially should be lek.ned prior to f'ormal
training (K.

at*

0

, aQtkestion 12 w,A',andwered by wor4prd in Group 2 for all
'tasks in he inventory., Question 13 was answered by supervisors
only for those tasks-cllecked on Q2,.

,..,,

k ,.. r4

, .. 1:
1 ' ." ;, ,I . .. .. t . . .

, :2 .77,--1,7--- I ea 4/. ' ,,,ee 17$ . . '.

4.
. .., . ,

, ,
1., '

1
/4

' a' AY : .. ,.4 ''. ,, . _

, -.'.. A ./;..,.1.0.' .
a ' ...

I P
.

. . , 6 .e
4ti ,

(.4(
:4

t

O
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Table C-6-continued

,

,

Column 88: Number of workers suggesting that t3ie task
should be learned mainly in formal training

'before employment (T).
,

Column 89: Number of workers suggesting that the task
should be learned mainly on site, after employ-

. ment (S).
4

Column 90: Number of workers sugges 'ng that the task

in other occupationi (E),)1
should be learned mainl\x hrough experience

.
. - ,

lumn 91: NUmber of workers suggestion learning loca=
tions other than those listed (0)\

-)
\ .

(

Note: A terisks (*) appear next to frequency nu ers in
Columns '87 -91 when that category receives-2 % or

, , more of the combined responses of.P,T, S,' , and
0 (but not counting "nothing to learn" yesponses).

- Column 92: Number of workers suggegting that no particu-
lar,learning would be needed for the task,

\..4

,Column 93:

^

Numbek of workers indicating that the-task
is not considered as part of their job \

.(Question 6). This entry,is repeated here
'from Table ,C-3 (Column 36) to permit'compari-
son with Column-92 (N). Obviously, many
workers suggested a learning location on

f

Question 12, evkthough these same workers
had Adicated on

e
Ouestio 6 that the task ,w.as

not part of their' fob. o attempt was made
.in this study to restrict the cciunting and
summarizing of Question 12' responses to only
those tasks on which each worker had indica-Eed
that it WAS at least Of..sOme minor significance
to the lob '(Question 6). ..

, .

,

Columns 9.4
,

'

.'through 974 .'Perdent of'workers suggesting that, the main
learning lbcatiom be priorito tralning (P),

. . .

. training befoIe employment (T),'or the job
:.sitdation itself',(S): Sinc 'both categories

...,..:.;S and E represent job expe ien-be of one sort
or another, Column 97 r orts the combined

.

r ?-4-----.;*rcent of workers u ng either of these
responses for a k.

179.

188
/

.T,
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Table C-6-continued

I;

Clkumn 98: Most common response (modeLgiven by workers,
not considering the "nothing to'learn" (N)
category, OccasionallyAore than one

-category tied for most common .Use: The
table displays as many -as two modes for 4
task. If there were more than two modes,
as may readily Dccur when very few workers
suggest a learning location, the, table dis-
plays the symbol "MM", an-abbreviation for
"multiple modes."

Column 99:

c

Percent of workers giving the modal response;
with the percentage based on the combined
number of responses using categories .1), T,
S, E, and 0 (but not including N responses).

Columns l00 ,

through 105: ime as Climns 87 through 92 but for duper-
visorS' ratings. Column 1.05 (N) represents
,a.Axme.rating of no training need for a,

. r#I6Vant task, Since supervisors only
answered Questiion 13 for taskS -they, had
..checked on Que'tion 2. Wlough-the N cater
gory May occas onally 'epresent the modal.

! response,.no stert4k-was printed to indi-
.. cathis. I :

,

Colutn106: : Similar to Cdlumn 93, bpt using negative
,responses to Duestion 2 by the 40 supers
.visors in Group 2.

Columns 107 "Q e(
through 112: Sam as Columns 94 through 99, .but for.super--

visors' ratings:
,

cr.

. 180
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TASK 

WORKER DISTRIAUTION OF 
SUGGESTED DARNING SOURCES 

P 7 S E 0 N U6 

1 
' No 

171 ;0 2 38 -3 0 14 17 
172 4 7 22 10 0 15 19 
173 0 7 25 4 0 21 32 
174 0 21 25 4 0 5 16 
175 0 24 20 2 0 9 25 

17o 1 .0 25 21*, 1 0 11 77 
117'1 0 16 734 ,9 0 10 17 

178 I 0 25 16 5 0 12 125 
179 I 0 10 20 6 0 22 149 
180 1 0 29 8 4 0 17 141 

101 1 0 24 17 '2 0 16 1 35 
182 1 0 15 20 5 0 18 1 39 

... 183 1 X045, 
15 21 3 0 19 1 44 

1...6 184 I 0 22 20 3 0 13 124 
185 1 0 15 27 3 0 13 t 17 

Cr) P. 
03 

Cy t 0% 
1St 0 12! 17*. 4 0 25 153 1e1 I 0. 13 17 4 0 24 150 
lee I o 26 9 3 0 20 1 41 
189 I 0 26 12 3 0 15 137 
190 I 0 26 11. 3' 0 15 147 

191 I 0 29 12 3 0 14.1.36 
192 1 0 23 1,1 3 0 21 11,40 
193 1. 0 21* 11 3 0 23 1 51 
194 1 0 20 .13 3 0 22 1 42 
195 1 0 31 10. 3 0 14 1 27 

196 1 0 -33* 15 4 0 7 1 9 
197 1 0 26 11 3 0 16 142 
198 1 0 24 11 3 0 20 1 52 
199 1 0 24 9 4 0 21 153 
200 4 0 21 20 4 0 .7 131 

,, 
.-21511 1''0 

26 12 3 60 15 1 32 
202 I ,0, 211* 10 3 0 15 123 
,203 sr:11 25 19 3 0 9 IN 
204 .1 -d x'-,17* 13 3 0 13 129 
205 1 0 28 15 4 0 9 121 

PERCENIAGIS MODE 
SUPERVISOR 0IS1RI0UTIONN Oi 

SUGGES110 E1ARNING SOUREL7 nincoNIAut% moo' 

P 7 

0.0 4.7 

S S. 

00.4 65.3 

MO 7 

S 00.4 

P 

1 

1 

7 

S, 

11* 

1 

4 

0 

0 

N 

0 71 5.6 

1 Ire 

11.1 61.1 

S.1 

81.1 

MO I 

1 61.1 
9.3 16.3 51.2 74.4 S 51.2 6 7 7 / 0 A 19 13.1 11.1 10.9 .5.6 S 30.9 
0.0 19.4 69.4 00.6 S 69.4 0 1 0 7 0 I 26 0.0 7.7..76.9 97.1 3 76.9 
0.0 42.0 50.0 58.0 S 50.0 0 17 4 1 0 .01 71 0.0 63.7 11.1 16.0 1 '63.7 
0.0 52.2 41.5 47.8 T 57.7 1 10* 2 0 0 a 77 7.7 76.9 15.4 15.4 1 76.9 

0:613.7 

0.0 33.3 
44.7 46.8 
47.9 66.7 

T 53.7 1 0. 
S 47.9 10 

7 
4 

7 
5 

1 

5 
0 
0 

0 10 0.0 
0 24 0.0 

70.0 10:0 

20.6 35.7 
30.0 
11.4 

1 
- 70%0 
%I 35:, 

0.0 54.3 34.8 45.7 1 54.3" 0 14 Se 2 0 1 17 0.0 66.7(173.0 33.3 1 66.7 OA 27.0 55.6 72.2 S 55.6 I 1 3 0 1 0 0 35-20.0 60.0 0.0 70.0 ' 1 00.0 
0.0 70.7 19.5 79.3 T 70.7 10 7 1 0 0 0 11 0.0 07.5 17.5 12.0 1 07.5 

0.0 55.8 39.5 44.2 1 55.0 I 1 4 5 0 0 0 79 10.0 40.0 50.0 50.0 S 50.0 
0.0 37.5 50.0 62.5 S 50.11. 1 i 0 "0 0 1 1 35 75.0 75.0 0.0 0.0 1 75.0 
0.0 38.5 53.8 61.5 S 53.0 I 1 3 4 0 0 7 1 30 17.5 37.5 50.0 50.0 S 50.0 0.0 48.9 44.4 51.1 T 48.9 I 0 7 7 1 0 1 1 73 0.0 46.7 46:7 41.3 TS 46.7 
0.0 33.3 60.0 66.7 S 60.0 1 1 1 6 0 0 1 130 12.5 12.5 75.0 75.0 ! 75.0 

'0.0 36.4 51.5 61.6 S 51.5 I 0 1 3 0 0 3 1 33 0.0 75.0 75.0 75.0 S 75.0 
0.0 38.2 50.0 61.8 S. 50.0 I 0 1 4 0 o 2' .33.0.0 20.0 00.0 00.0 S 00.0 
0.0 68.4 
0.0 65.1 

23.7 31.6 
27.9 34.9 

.1 60.4, 1 T 65.1 I 0 4 6 .0 
4 

0 
0 

0 
0 

0 1 35_20.0 
0 1 29 0.0 

80.0 .0.0 

60.0 4000 
0.0 
40.0 

1 00.0 
1 60.0 

0.0w66.7 26.2 33.3 T. 66.7 I OP 6 1 0 0 0 1 32 '0.0 85.7 14.3 14.3 1 05.7 

0.0 65.9 27.3 34.1 T 65.9 I 0 7 3 0 o 0 1 79 0.0 70.0 30.0 30.0 1 70.0 
0.0 62.7 49.7 37.8 T 62.2 I 0' 5 So 0 0 0 131 0.0 62.5 37.5 37.S 1 62.5 0.0 60.0 11.4 40.0 1 60.0 I 0 2 1 0 0 0 1 37 0.0 66.7 33.3 33.1 T 66.7 0.0 55.6 36.1 44.4 1 55%6 1 0 4 4 0' 0 0 131 0.0 50.0 5010 50.0 TS 43.0 
0.0 70.5 

. 

22.7.29.5 
0 

.T 70.5 I 0 5 3 
, 

0 0 0 1 31 0.0 62.5 37.5 37.5 T 62.5 

0.0 63.5 28.8 36.5 T 63:5 1 1 12* 5 1 0 0 1 20 5.3 63.2 26.3 31.6 1 63.2 
0.0 65.0 27.5 35.0 T 65.0 1 0 3 4 0 0 0 32 0.0 42.9 57.1 57.1 S 57.1 0.0 63.2 28.9 36.8 T 63.2 I 0 2 2 0 0 0 136 16.0 50.0 50.0 50.0 TES 50.0 
0.0 64.9 24.3 35.1' 1 64.9 I 0 3 le 0 0 0 135 0.0 75.0 25.0 75.0 T 75%.0 0.0 52.9 39.2 47.1 T 52.9 I 4T no 3 0 1 0 1 20 0.0 66.1 25.0 75.0 1 66.7 

0.0 63.4 79.3 36.6'. T 63.4 1 0 '5* 3 0 0 0 31 0.0 67.5 37.5 37.5 T 62.5 0.0 0.3 24.4 31.1 T 60.3 0 4 5 0 0 0 30 0.0 44.4 55.6 55.6 S 55.6 
0.0 34.2 40.4 46.8 T 53.2 I 0 5 3 1 0 0 1 31 0.0 55.6 33.3 44.4 1 55.0 0.0 62.0 30.2 37.2 T 62.0 I d 8 3 7 0 0 1 126 MO 61.5 23.1 30.5 1 61.5 

0.0,54.6 31.9 40.4 T 59.6 1 0 16 3 1 0 0 118 0.0 00.0 15.0 70.0 1 00.0 



A

T
A
S
K

W
O
R
K
E
R

D
I
S
T
R
I
8
U
T
1
0
N

O
F

S
U
G
G
E
S
T
E
D
 
L
E
A
R
N
I
N
G
 
S
O
U
R
C
E
S

P
E
R
C
E
N
T
A
G
E
S

N
O
D
E

N
O

II

S
U
P
E
R
V
I
S
O
R

D
I
S
T
R
I
B
U
T
I
O
N

S
U
G
G
E
S
T
E
D
 
L
I
A
R
N
i
N
G
 
S
a
u
R
c
t
S

0
N

O
F

0
2 N
O

1

P
I
R
G
I
N
T
A
G
I
S

P
T

S
5
.
1

P
E

0
N

0
6
N
O

T
S

S
E

2
0
6

0
3
3

1
2
*

4
0

8
1
6

0.
0

6
7
.
3
 
2
4
.
5

3
2
.
7

T
6
7
.
3

0
1
4
.

4
*

1
0

0
1
9

0.
0

/
3
.
7

7
1
.
1
 
7
6
.
3

2
0
7

0
2
1
*

1
2
*

3
0

2
0

5
3

0.
0

5
8
.
3
 
3
3
.
3

4
1
.
7

T
5
8
.
3

0
2
*

0
0

0
0

16
0.

0
9
9
.
9

0
.
0

0
.
0

2
0
8

0
2
6

1
1
*

3
%

0
1
6

3
1

0.
0

6
5
.
0
 
2
7
.
5

3
5
.
0

T
6
5
.
0

O
1
1

3
0

0
0

2
5

0.
0

7
8
.
6

7
1
.
4
 
2
1
.
4

2
0
9

o
1
1

1
5
*

3
0

2
5

5
0

0.
0

3
5
.
5
 
4
8
.
4

6
4
.
5

S
4
8
.
4

0
3
*

3
*

1
0

I
3
2

0.
0

4
2
.
9

4
2
.
9
 
5
7
.
1

2
1
0

0
1
3
*

1
6
*

3
0

2
4

5
7

0.
0

4
0
.
6
 
5
0
.
0

5
9
.
4

S
5
0
.
0

0
I

I.
0

0
0

3
8

0.
0

5
0
.
0

5
0
.
0
 
5
0
.
0

2
1
1

1
0

2
7
*

1
1
*

4
0

1
5

I
 
1
3

0
-
4
0
6
4
.
3
 
Z
6
.
2

3
5
.
7

T
6
4
.
3

O
7
*

3
*

1
0

p
 
1

2
9

0
.
0

6
3
.
6

7
7
.
3
 
3
6
.
4

2
1
2

1
0

2
.
8
*

1
1
*

"
.
4
,

0
1
4

1
 
3
3

0
.
0

6
5
.
1
 
2
5
.
6

3
4
.
9

I
6
5
.
1

0
8

2
1

0
0

1
2
9

0
.
0

7
2
.
7

1
0
.
7
 
7
7
.
3

2
1
3

I
0

26
*,

.
11

*
4

0
1
4
 
I
 
3
6

0
.
0

6
5
:
1
 
2
5
.
6

3
4
.
9

T
6
5
.
.
1

0
6
4

1
1

0
0

1
3
2

0
.
0

7
5
.
0

1
2
.
5
 
2
5
.
0

2
1
4

i
0

2
2
*

1
3
*

3
0

1
8

I
5
5

0
.
0

5
7
.
9
 
3
4
.
2

4
2
.
1

T
5
7
.
9

0
3*

0
1*

0
0
 
1

3
6

0
.
0

7
5
.
0

0
.
0
 
7
5
.
0

2
1
5

1
0

2
7
*
*

1
5
*

3
0

1
2

1
3
2

0
.
0

6
0
.
0
 
3
3
.
3

4
0
.
0

T
6
0
.
0

0
7
*

2
1

6
0
 
1
 
3
0

0
.
0

7
0
.
0

7
0
.
0
 
3
0
,
0

2
1
6
.

0
2
6
*

1
7
*

4
0

1
0

I
 
2
%

O
.

5
5
.
3
 
3
6
.
2

4
4
.
7

T
5
5
.
3

o
0

3
4
1
1
-
1
,

I
0

0
 
1

2
1
1

0
.
0

6
6
.
7

2
5
.
0
 
1
3
.
5

2
1
7

I
0

1
1
*
2
2
0

0
0

1
7
 
1
3
2

0
.
0
2
8
.
2
 
5
6
.
4

7
1
.
8

S
3
6
.
4

0
3

6
*

1
0

1
i

2
9

0
.
0

3
0
.
0

6
0
.
0
 
7
0
.
0

2
1
8

1
d

2
3

2
1
1
)

5
0

6
1

9
0
.
0

4
5
.
1
 
4
5
.
1

5
4
.
9

T
S
 
4
5
.
1

O
1
2
*

9
*

1
0

0
1

1
7

0
.
0
5
4
.
5
4
0
.
9
'
4
5
4

2
1
9

I
0

2
2
*

2
4
*

5
0

5
I

1
4

0
.
0
4
3
.
1
 
4
7
.
1

5
6
.
9

4
7
.
1

0
9
*

6
1

0
0

1
2
3

0.
0

56
.)

3
7
.
5
 
4
3
.
0

2
2
0

I
0

8
2
7
*

6
0

1
5

1
3
8

0
.
0

1
9
.
5
 
6
5
.
9

8
0
.
5

S
6
5
.
9

0
1

S
2

0
0
 
1

3
4

0.
0

1
6
.
7

5
0
.
0
 
8
3
.
3

O
P
2
2
1

1
0

l
a
+

1
4
*

7
0

1
7
 
1
3
3

0.
0

4
6
.
2
 
3
5
.
9

5
3
.
8

I
4
6
.
2

1
6

5
*

0
0

0
 
1
2
7

0
.
3

5
0
.
0

4
1
.
7
 
4
1
.
7

2
2
2

1
 
-
0

1
0
*

1
9
*

5
0

.
2
2
-

4
6

0.
0

2
9
.
4
 
5
5
.
9

7
0
.
6

S
5
5
.
9

0
5
*

5
*

2
0

2
1

2
6

0
.
0

4
1
.
7

4
1
.
7
 
5
0
.
3

2
2
3

I
0

9
*

2
0
*

2
0

2
5
 
1
5
8

0.
0

2
9
.
0
 
6
4
.
5

7
1
.
0

S
6
4
.
5
.

O
2

4
*

1
0

2
1

3
1

0
.
0

7
0
.
6

5
7
.
1
 
7
1
.
4

2
Z
4

1
0

2
4

1
9

7
7

I
1
.

0.
0

4
8
.
0
 
3
8
.
0

5
2
.
0

T
.
4
8
.
0

0
1
0
*

5
*

5
*

0
I

1
9

0
.
0

5
0
.
0

7
5
.
0
 
5
0
.
0

2
2
5

1
0

7
*
.

2
1
4

5
2
4

I
5
6

0.
0

2
'
1
.
2
 
6
3
.
6

7
8
.
8

S
6
3
.
6

O
1
*

2
*

2
*

p
2

1
3
3

0
.
0

7
0
.
0
4
0
.
0
 
0
0
.
0

2
2
6

2
2
7

1
0

I
0

2
2
*
.

1
9
*

1
5
4

1
3
*

1
0
*

5
.
0 0

1
0

1
6

.
2
0

I
.
 
4
2

0.
0

0.
0

4
6
.
8
 
3
1
.
9

5
1
.
4
 
3
5
.
1

5
3
.
2

4
8
.
6

4
6
.
8
 
1
1

T
5
1
.
4

1
0

8
*
3
*

4
4 5
*

3 0
0 0
.

0
 
1
2
4

0
1

3
2

6
.
3

0
.
0

5
0
.
0

1
7
.
5

2
5
.
0
 
4
3
.
8

4
2
.
5
 
6
2
.

2
2
8

1
0

2
0
*

1
3
*

5
0

1
9

4
2

0.
0

5
2
.
6
 
3
4
.
2

4
7
.
4

T
5
2
.
6
 
1

0
4
*

3
*

0
0
'
,

0
 
1
3
2

0
.
0

5
7
:
1

4
2
.
9
 
4
2
.
9

2
2
9

I
0

.
1
9
9

2
0
*

9
0

8
2
9

0.
0

3
9
.
6
 
4
1
.
7

6
0
.
4

S
4
1
.
7
 
1
0

5
3
*

4
*

0
0

1
2
8

0
.
0

4
1
.
7

2
5
.
0
 
5
8
.
3

2
3
0

I
0

2
0
*

A
9
*

6
0

2
2

4
3

0.
0

5
7
.
1
 
2
5
.
7

4
2
.
9

T
5
7
.
1

1
0

4
*

5
*

0
0

0
1

3
0

0
.
0

4
4
.
4

5
5
.
6
 
5
5
.
6

:

1
/
4
A
)

2
3
1

I
0

1
,
0
*

4
*

7
*

0
2
3

5
3

0
,
0
5
2
.
4
 
2
6
.
5

4
7
.
1

T
5
2
.
9

O
1
*

2
*

0
0

0
3
7

0
.
0

3
3
.
3

6
6
.
7
 
6
6
.
7

2
3
2
.
1

b
1
.
6
*
'

1
1
*

7
*

0
2
3

5
5

0
.
0

4
7
.
1
 
3
2
.
4

5
2
.
9

T
4
7
.
1

0
I

0
0

0
3
9

0
.
0

9
9
.
9

0
.
0

0
.
0

2
3
3

I
0

2
1
*

9
*

4
0

2
3

5
7

0
.
0

6
1
.
8
'
2
6
.
5

3
8
.
2

I
6
1
.
8

0
2

1
*

0
0
 
"

.0 0
3
6
.

0
.
0

6
6
.
7

3
3
.
)

2
3
4

1
0

1
7
*

1
0
*

6
0

2
4

5
4

0
.
0

5
1
.
5
 
3
0
.
3

4
8
.
5

5
1
.
5

0
3
*

1
*

0
0

0
3
6

0
.
0

7
5
.
0

.
4
.
3
.
3

2
5
.
0
 
7
5
.
0

2
3
5

1
0

2
1
*

9
*

6
0

2
1

5
2

0
,
0

5
8
.
3
 
2
5
.
0

4
1
.
7

I
5
8
.
3

0
2
*

0
0

0
0

3
8

0
.
0

V
'
9
.
9

0
.
0

0
.
0

2
3
6

I
0

2
6
*

1
7
*

6
0

7
 
1

9
0.

0
5
3
.
1
 
3
4
.
7

4
6
.
9
.

T
5
3
.
1
 
1
1

1
3

5
*

3
0

0
1

1
7

4
.
5

5
9
.
1

2
2
.
7
 
3
6
.
4

2
3
7

I
0

2
1
*

1
9
*

4
0

1
3

I
3
3

0.
0

4
7
.
7
 
4
3
.
2

5
2
.
3

I
4
7
.
7

10
3
*

3
1

0
0
 
1
3
3

0
.
0

4
2
.
9
4
2
.
9
%
7
.
1

2
3
8

I
0

9
*

3
0

2
3

I
5
1

0.
0

6
4
.
7
 
2
6
.
.
5

3
5
.
3

1
6
4
.
7

1
0

2
*

1
*

I
.

0
0

1
3
5

0
.
0

5
0
.
0

2
5
.
0
 
5
0
.
0

2
3
9

I
0

2
k
*

9
*

3
0

2
3

I
 
4
3

0.
0

6
4
.
7
 
2
6
.
5

3
5
.
3

T
6
4
.
7

I
0

5
4

0
I

0
0

1
3
3

0
.
0

8
3
.
3

0
.
0
 
1
6
.
7

2
4
0

I
.

0
2
0
*

1
6
*

3
0

1
9

I
 
3
6

0.
0

5
1
.
3
 
4
1
.
0

4
1
1
.
7

I
6
1
.
3

1
0

7
4

3
*

0
0

0
1

3
0

0
.
0

7
0
.
0

3
0
.
0
 
3
0
.
0

o
o
l

M
n

I
0
.
0

6
6
.
7

6
0
.
0

5
4
.
5

5
6
.
3
 
.

5
0
.
0

1
5
0
.
0

I
S
 
4
1
.
7

S
5
7
.
1

I
5
0
.
0

S
I
 
4
0
.
0
 
s

1
5
0
.
0

S
6
2
.
5

T
 
5
1
.
1

1
4
1
.
7

5
5
5
.
6

S I I 1

6
6
.
7

9
9
.
9

,

6
6
.
7

7
5
.
0

9
9
.
9

I
5
9
.
1

T
S
 
4
2
.
9

T
5
0
.
0

I
0
3
.
1

1
7
0
.
0



PO

-
k

T
A
S
K

2
4
1

2
4
2

2
4
3

2
4
4

2
4
5

W
O
R
K
E
R

O
I
S
T
R
I
B
U
T
I
O
N

O
F

S
U
G
G
E
S
T
E
D
 
L
E
A
R
N
I
N
G
 
S
O
U
R
C
E
S

-
-
-
-
-
-
-
-
-
-
-
-
-
 
-
-
-
-
-

-
-
-
-
-
-
 
-
-
-

p
0

N
1
0
6

1
2
9

c
'
i
p

2
1

2
5

5
*

3
1

2
0
 
1
2

4
O

1
4
 
1
5

4
O

1
5
 
1
5

4

2
4
6

2
4
7

o
2
4
9

2
5
0

I
0

6
2
5

6
7
 
2
0

4
1
9
 
1
5

3
1
2
 
1
6

4
8
 
2
1

2
5
1

I
0

1
1
 
1
7

5
2
5
2

1
0

3
2
9

8
2
5
3

1
O
.

2
7
 
1
1

6
2
5
4

I
0

'
2
7
*

1
4

5
2
5
5

I
0
,
 
3
6

1
0

2
5
4

2
5
7

2
5
8

.
2
5
9

2
6
0

O
2
3
 
1
0

3
O

2
3

8
1

O
2
2
i

9
2

1
2
6
*

7
O

2
6

8
1

2
6
1

1
0

2
6
2

1
0

2
6
3

1
0

2
6
4
 
A
-
 
o

2
6
5

1
0

2
6
6
 
1

0
2
6
7

1
0

2
6
8

1
0

2
6
9

1
0

2
7
0

1
O
.

2
7
1

1
1

2
7
2

1
1

2
7
3

I
0

2
7
4

1
0

2
7
5

1
0

2
5

9
 
.
4
1

2
6
 
9

1

2
8

7
1

2
7
.
 
0

1

3
0

5
3

2
0
 
1
1

3
2
1
 
1
6

4
2
5
 
1
3

6
2
7

5
4

3
0

5

2
7

5
2
2

7
2

2
0
 
9

7
2
4

0
4

2
2

7
4

0 0 0 0 0 0 0 0 0 0

1
7
2
3
2
0

2
5
2
4

2
1
2
7

2
1 2
6

2
6

/N
O 4
2

5
5

4
7
4
4

4
2

3
7

5
7
4
0

4
9

4
0

P
E
R
C
E
N
T
A
G
E
S

2
.
5
 
7
2
.
5

2
.
9
 
7
3
.
5

2
.
7
 
5
4
.
1

0
.
0
 
4
2
.
4

0
.
0
 
4
4
.
1

0
.
0
 
1
6
.
2

0
7
0
 
2
2
.
6

0
.
0
 
5
1
.
4

0
.
0
 
3
7
.
5

0
.
0
 
2
5
.
0

S
S
L

2
0
.
0

1
4
.
7

3
2
.
4

4
5
.
5

4
4
.
1

6
7
.
6

6
4
.
5

4
0
.
5

5
0
.
0

6
5
.
6

2
5
.
0

2
3
.
5

4
3
.
2

5
7
.
6

5
5
.
9

8
3
.
8

7
7
.
4

4
8
.
6

6
2
.
5

7
5
.
0

O
2
5
 
1
5
0
 
0
.
0
 
3
3
.
3
 
5
1
.
5
 
6
6
.
7

O
1
8

1
 
3
7

0
.
0

7
.
5
 
7
2
.
5
 
9
2
.
5

O
1
4
 
1
3
9
 
0
.
0
 
6
1
.
4
 
2
5
.
0
 
3
8
.
6

O
1
1
 
1
3
6
 
0
.
0
 
5
6
.
7
 
3
0
.
4
 
4
1
.
3

0
7
 
1
1
0
 
0
.
0
,
7
0
.
6
 
1
9
.
6
 
2
9
.
4

S
U
P
E
R
V
I
S
O
R

D
I
C
I
R
I
f
I
L
I
I
I
O
N

O
F

N
o
0
1

S
U
G
G
E
S
T
E
D
 
L
E
A
R
N
I
N
G
 
S
O
U
R
C
E
S

0
1
0

I
P

1
S

0
'

N
0
2
N
O

T
7
2
.
5

T
7
3
.
5

1
5
4
.
1

S
4
5
.
5

T
S
 
4
4
.
1

S S S S S S T T

1
5
7
.
6

6
4
.
5

5
1
.
4

5
0
.
0

6
5
.
6

0 0 0 0 0 o
'
0 0 0

5 2 7 4 5 4
'
1
9 5 3 2

1
0

l
e

0
2

0
1

0
O

1

0 2 3

0 0 0 O 0

0 0 0 0 0

P
I
R
C
E
N
T
A
G
E
S

N
O
D
E

P
1

S
N
o

I

1
4

0
.
0

3
7

0
.
0

3
1

0
4
0

3
5

0
.
0

3
4

0
.
0

1
0

0
1

3
4

O
0

1
1

3
8

0
0

0
1

3
3

2
0

1
 
1
3
0

T
o

0
1

I
3
2

0
.
0

0
.
0

0
.
0

0
.
0

0
.
0

8
3
.
3

6
6
.
7

7
7
.
8

0
0
.
0

8
3
.
A

6
6
.
7

9
9
.
9

7
1
.
4

3
3
.
3

2
0
.
6

1
6
.
7

3
3
.
3

2
2
.
2

2
0
.
0

0
.
0

1
6
.
7

0
.
0

2
0
.
6

4
4
.
4

4
2
.
9

1
6
.
7

1
1
.
3

1
2
.
2

2
0
.
0

1
6
.
7

3
3
.
3

0
.
0

2
8
.
6

6
6
.
7

7
1
.
4

5
1
.
5

I
o

4
0

0
0

0
1

36
.
0
.
0
 
9
9
.
9

0
.
0

0
.
0

7
2
.
5

0
0

1
4

.
1

0
1
 
1
2
4
 
0
.
0

0
.
0
 
9
3
.
3
1
0
0
.
0

6
1
.
4

I
0

9
0
_

0
0

0
I

3
1

0
.
0
 
9
9
.
9

0
.
0

0
.
0

5
8
.
7

i
0

1
0

4
0

0
0

2
6

0
.
0
 
7
1
.
4
 
2
8
.
6
 
2
0
.
6

7
0
.
6
 
1
1

1
9

4
0

0
0 

11
6

4.
2

7
9
.
2
 
1
6
.
7
 
1
6
.
7

O
2
2
 
1
4
6
 
0
.
0
 
6
3
.
4
 
2
7
.
8
 
3
6
.
1

T
6
3
.
9

O
2
6
 
1
5
6
 
.
0
.
0
 
7
1
.
9
 
2
5
.
0
 
2
0
.
1
,
 
T

7
1
.
9

O
2
5

.
5
3

0
.
0
 
6
6
.
7
 
2
7
.
3
 
3
3
.
3
 
N
T

6
6
.
7

O
2
2
 
1
4
8

2
.
6
 
7
2
.
4
 
1
9
.
4
 
2
5
.
0

T
7
2
.
2

O
2
3
 
1
5
0
 
0
.
0
 
7
4
.
3
 
2
2
.
9
 
2
5
.
7

T
 
-
7
4
.
3

0 0 0 0 0

2
3

2
2

2
1
2
2

2
0

O
2
4

O
1
7

O
1
5

O
2
1

O
2
0

5
5
5
4

4
5
5
2
4
8

0
.
0

0
.
0

0
.
0

0
.
0

0
.
0

5
3

0
.
0

3
5
-
 
0
.
0

2
8

0
.
0

3
8

0
.
0

4
2

0
.
0

7
1
.
4

7
2
.
2

7
7
.
8

7
5
.
0

7
6
.
9

.
5
0
.
0

5
1
.
2

5
6
.
8

J
5
.
0

8
1
.
1

2
5
.
7

.
6

2
5
.
0

1
1
9
.

2
2

.
2
 
2
5
.
0

1
3
.
2
 
2
1
.
1

3
2
.
4

3
9
.
0

2
9
.
5

1
3
.
9

1
3
.
5

T

*
T T

4
1
.
4
.
1

4
8
.
8

T

4
3
.
2

T

2
5
.
0

T

1
8
.
9

T

O
2
2
 
1
5
2

2
.
9
 
7
7
.
1
 
1
4
.
.
3
 
2
0
:
0

O
2
5

1
5
4

3
.
1
 
6
0
.
8
 
2
1
.
9
 
2
8
.
1

T

O
2
1

1
 
5
5

0
.
0
 
5
5
.
6
 
7
5
.
0
 
4
4
.
4

1

O
2
2

1
5
4

0
.
0
 
6
6
.
7
 
2
2
.
2
 
3
3
.
3
 
'
7

O
2
4
 
1

1
6

0
.
0
 
6
6
.
7
 
2
1
.
2
 
3
3
.
3

7
1
.
4

7
2
.
2

7
7
.
0

7
5
.
0

7
8
.
9

5
6
.
8

5
1
.
2

5
6
.
8

7
5
.
0

8
1
.
1

7
7
.
1

6
8
.
8

5
5
.
6

6
6
.
7

6
6
.
7

O
9

O
4

O
2

O
5

O
5

O
3
*

O
,
6
e

O
4

O
2

O
7

O
0

0
0
 
T

3
1

O
0

0
6

1
3
6

1
1

0
0

1
3
6

O
0

0
1

1
3
4

O
0

0
0

1
3
5

O
0

O
'
0

1
0

O
0

O
'
0

O
5

0
O

1
 
3

O
s
e

8
O

6
0

O
9

0

O
3

0
O

'
 
1

0
O

0
.
3
*

0
0

1
0.

2
 
1

0
.
0

0
.
0

0
.
0

0
.
0

0
.
0

9
9
.
9

9
9
.
9

5
0
.
0

9
9
.
9

9
9
.
9

0
.
0

0
.
0

2
5
0

0
.
0

0
.
0

0
.
0

0
.
0

5
0
.
0

0
.
0

0
.
0

O
0

1
3
7

0
.
0
 
9
%
.
9
J
 
0
.
0
*
 
0
.
0

O
0

1
3
4

0
.
0
 
9
9
.
9

0
.
0

0
.
0

O
0

1
3
4

0
.
0
 
0
0
.
0
 
7
0
.
0
 
2
0
.
0

O
0

1
3
8

0
.
0
 
9
9
.
9

0
.
0

0
.
0

O
0

1
3
3

0
.
0
 
9
9
.
9

0
.
0

0
.
0

O
1

3
5

0
.
0
 
9
9
.
9

0
.
0

0
.
0

4
3
5

0
.
0
 
2
0
.
0
 
6
0
.
0
 
8
0
.
0

0
1

2
7

0
.
0
 
4
4
.
4
 
4
4
.
4
 
5
5
.
6

O
1

3
4

0
.
0
 
9
9
.
9

0
.
0

0
.
0

O
1

3
1

0
.
0
 
9
9
.
9

0
.
0

0
.
0

O
0

1
0

2
0

O
0

O
0

0 O
0

4
0

1
0

O
0

O
1

3
7

0
.
0
 
9
9
.
9
 
0
.
0

0
.
0

O
1

3
0

0
.
0
 
9
9
.
9

0
.
0

0
.
0

O
.

1
3
6

0
.
0

0
.
0
 
7
5
.
0
 
9
9
.
9

O
1

3
8

0
.
0

0
.
0
 
5
0
.
0
 
9
9
.
9

O
1

3
7

0
.
0
 
6
6
.
7
 
3
3
.
3
 
3
3
.
3

1
0
3
.
1

T
6
6
.
1

T
7
7
.
0

1
0
0
.
0

8
3
.
3

T
6
6
.
7

1
9
9
.
1

T
7
1
.
4

S
4
4
.
4

S
9
.
2
.
9

T
9
9
.
9

S
9
3
.
3

1
9
9
.
9

1
7
1
.
4

T
7
9
.
2

1
9
9
,
9

T
9
9
.
9

1
5
0
.
0

T
9
9
.

1
9
9
.
9

T
9
9
.
9

1
9
9
.
9

T
0
0
.
0

T
9
9
.
9

1
9
9
.
9

T
9
9
.
9

S
6
0
.
0

i
s
 
4
4
.
4

1
9
9
.
9

T
9
9
.
9

S
i

S

.
9
9
.
9

9
9
.
9

7
5
.
0

5
0
,
0

6
6
.
7



T
A
S
K

W
O
R
K
E
R

D
I
S
T
R
1
B
U
T
I
O
N

O
f

S
U
G
G
E
S
T
E
D
 
J
.
E
A
R
N
1
N
G
 
S
O
U
R
C
E
S

P
-
-
_
 
-
 
-

-
_
S
-
-
-
-
-

0
-
-
_

-
-
6
_
.

F
.

T
S

E
0

N

P
E
R
C
E
N
T
A
G
E
S

-
 
-
 
-
 
-
-
 
-
 
-
 
-
-
 
-
-
 
-
 
-
 
-
-
 
-
 
-

Q
6

P
1

,

5
.
4
E

N
O

2
7
6

0
2
5
4

7
4

0
2
2

4
8

0
.
0
 
6
9
.
4
1
9
.
4
 
3
0
.
6

2
7
7

0
2
2

9
-

7
0

2
0

3
6

0
,
.
.
0
 
5
7
.
9

2
3
.
7
 
4
2
.
1

2
7
8

0
3
2
*

4
0

1
7

-
3
6

0
.
0
 
7
8
.
0

9
.
8
 
2
2
.
0

2
7
9

0
3
1
*

3
5

0
1
9

4
3

0
.
0
 
7
9
.
5

7
.
7
 
7
0
.
5

2
a
o

0
2
8
*

2
'

6
0

2
1

4
7

q
.
c
t
 
7
7
.
8

5
.
6
4
2
2
.
2

0

2
8
1

0
2
5
*
,

4
2
2

4
8

t
.
0
 
7
3
.
5

1
1
.
8
 
2
6
.
5

2
8
2

0
2
5
*

5
,

5
0

2
2

4
8

.
0
 
7
1
.
4

1
4
.
3
 
7
6
.
6

2
8
3

0
2
4
*

4
6

0
2
3

5
3
 
p
.
o
 
7
0
.
6

1
1
.
8
 
2
9
4

2
8
4

6
-
3
0
*

7
5

0
1
5

3
7
 
.
0
.
0
4
1
.
4

1
6
.
7
 
2
8
.
6

2
8
5

0
2
2
*

1
2
*

S
0

1
9

3
8

i
0
.
0
 
5
6
.
4

3
0
.
8
 
4
3
.
6

2
8
6

0
2
4
*
8

5
2
0

5
2
 
4
0
.
0
 
6
4
.
9

2
1
.
6
 
3
5
.
1

2
8
7

`
2
8
8

0 0
2
4

2
7
*

9 7
'
5

1
9

5
0
 
1
0
.
0
 
6
3
.
2

4
0

2
0
-
5
5
,
0
.
0
,
7
1
.
1

2
3
.
7
 
3
6
.
8

1
8
.
4
 
2
8
.
9

2
8
4

0
2
6
*

7
4

0
2
0

5
1
 
,
 
0
.
0
 
7
0
.
3

1
8
.
9
 
2
9
.
7

!
9
0

0
2
6
*

7
4

0
2
0

4
1
 
;
 
0
.
0
 
7
0
%
3

1
8
.
9
 
2
9
.
7

'

2
4
1

0
2
8
*

6
4

0
1
4
'

3
8
,
 
0
.
0
 
7
3
.
7

1
5
.
8
 
2
6
.
3
.

2
9
2

0
3
3
*

6
4

0
1
4

3
9
 
0
.
0
 
7
4
.
7

1
4
.
0
 
R
3
.
3

2
9
3

0
2
5
*

6
S

0
'
2
1

5
4
r

0
.
0
 
6
9
.
4

1
6
.
7
 
3
0
.
6

2
9
4

0
2
4
*

6
5

0
2
2

0
.
0
 
6
8
.
6

1
7
.
1
 
3
1
,
6
4

2
9
5

O
3
.
1

1
7
*

3
0

7
3
3

0
.
0
 
6
0
.
8

3
3
.
3
 
3
9
.
2

2
9
6

0
-
i
b
v
9
7

9
0

2
1

6
,

0
.
0
 
3
5
.
7

4
8
.
2
 
6
4
.
3

2
9
7

1
0

2
4

2
3

7
.

0
4

1
4
!

0
.
0
 
4
4
.
4

4
2
.
6
 
5
5
.
6

2
9
8

i
0

3
5

1
7

6
0

0
 
1

S
t

0
.
0
 
6
0
.
3

2
9
.
3
 
.
3
9
.
7

-
V
9
9

1
0

'
1
2
3
*

2
3
*

1
2
*

0
1

'
0
.
0
 
3
9
.
7

3
9
.
7
 
6
0
.
3

3
0
0
.
1

0
2
3
*

1
9

1
2

0
4
 
1

3
0
.
0
 
4
2
.
6

3
5
.
2
 
5
7
.
4
,

3
0
1

O
9

2
8
*

8
0

1
3

1
0
.
0
 
2
0
.
0

6
2
.
2
 
8
0
,
0

3
0
2
 
-

0
2
0

2
4

8
0

6
 
1

0
.
0
.
3
8
.
5

4
 
.
2
 
6
1
.
5

3
0
3

7
2
5

1
1
*

4
0

1
1

I
,
 
2
2
 
1
4
.
9
 
5
3
.
2

4
 
3
1
.
9

3
0
4

4
1
9
*

1
7

3
0

1
6
 
f
 
2
 
9
.
3
 
4
4
.
2

9
.
5
 
4
6
.
5

3
0
5

0
2
3

2
3
*

4
0

a
l
 
2
1

0
.
0
 
4
6
.
0

4
0
.
0
 
5
4
.
0

3
0
6
 
'

0
5
4

1
2

4
'0

a
0
.
0
 
6
8
.
0

2
4
.
0
 
3
2
.
0

3
0
7

1
0

3
4
*

1
5
*

4
0

5
.
1
 
k
3

0
.
0
 
6
4
.
2

7
8
.
3
 
3
5
.
8

3
0
8

1
0

.
3
5
*

1
4

4
0

7
0
.
0
(
6
6
.
0
2
4
4
 
3
4
.
0

3
0
9

1
0

4
6

9
4

0
0

0
.
0
 
7
8
.
0

1
5
,
3
 
2
2
.
0

3
1
0

1
0

3
0
*

1
7

1
0

9
2
2

0
.
0
 
6
2
.
5

3
5
1
4

3
7
.
5

4
1

M
O
D
E

M
O

t
P

I
6
9
.
4

5
7
.
9

7
0
.
0

1
9
.
5

1
7
7
.
0

I
 
'
7
3
.
5

T
7
1
.
4

T
7
0
.
6

7
1
.
4

5
6
.
4

T
6
4
.
9

1
6
3
.
2

T
7
1
.
1
'

7
0
.
3

1
7
0
.
3

1
7
3
.
7

1
4
7
6
.
7

T
6
9
.
4

T
6
8
.
6

T
6
0
.
8

0 0 0 0
,

-
0

'
0 0 0 0

.
0

.

0 0 0 0 0 0 O 0 0 0

Y
S

4
8
.
2
 
,
1

1

T
4
4
.
4
 
1

0
T

6
0
.
1
 
1

0
T
S
 
3
9
.
7

0
1

4
7
.
6

1
0

S
6
2
.
2
 
1

0
S

4
6
.
2

1
0

T
5
3
.
2

1
2

T
4
4
.
2

1
1

T
S
 
4
6
.
0
 
1
1

6
8
.
0

6
4
.
2

6
6
.
0
 
p

1

76
.0

62
.5

1
\
\
.
(
1

S
U
P
E
R
V
I
S
O
R

D
I
S
I
R
I
B
U
T
I
O
N

S
U
G
G
E
S
T
E
D
 
L
I
A
R
N
I
N
G
 
S
O
U
R
C
E
S
O
F

P
E
R
C
I
N
T
A
W
S
--

G
O

M
O
D
E

T
0

N
0
2

P
1

S
S
o
t

M
O

N
O

i
7
*

0
0

0
3
4

0
.
0

6
6
.
7

3
3
.
3

3
3
.
3

T
6
6
.
7

0
3
*

1
0

0
2
7

0
.
0

6
6
.
7

2
5
.
0

3
3
.
3

1
6
6
.
7

0
*

1
2

0
0

7
9

0
.
0

7
7
.
7

9
.
1

2
7
.
1

I
7
2
.
7

7
*

3
*

0
0

0
2
9

0
.
0

7
0
.
0

3
0
.
0

3
0
.
0

I
7
0
.
0
,

S
e

1
0

0
-

0
3
4

0
.
0

8
3
.
3

1
6
.
7

1
6
.
7

1
8
3
.
3

3
*

l
e
.

0
0

0
1

1
6

0
.
0

7
5
.
0

2
5
.
0
9
5
.
0

7
5
.
0

I
:

I
.

0
0

0
1

3
5

0
.
0

8
0
.
0

2
0
.
0

2
0
.
0

8
0
.
0

2
*
.

1
*

0
0

0
1
 
3
7

0
.
0

6
6
.
7

3
3
.
3

3
3
.
3

6
6
.
7

1
2
*

4
0

0
0

1
2
3

0
.
0

7
4
.
0

2
5
.
0

2
5
'
.
0

7
5
.
0

5
*

7
*

I
0

0
1

3
1

0
.
0

6
2
.
5

2
5
.
0

3
7
.
5

1
6
2
.
5

4

7
1

0
0

0
1

3
7

0
.
0

6
6
.
7

3
3
.
3

3
3
.
3

1
6
6
.
7

.
2
*

2
0

0
0

1
3
6

0
.
0

5
0
.
0

5
0
.
0

5
0
.
0

I
S

5
0
.
0

l
e

1
l
e

0
0

1
3
5

0
.
0

6
0
.
0

2
0
.
0

4
0
.
0

1
6
0
.
0

3
*

1
I

0
0

1
3
5

0
.
0

6
0
.
0

2
0
.
0

4
0
:
0

1
6
0
.
0

5
.

2
*

1
0

0
1

3
2

0
.
0

6
7
.
5

2
5
.
0

3
7
.
5

1
6
7
.
5

8
1

0
0

0
1

3
1

0
.
0

0
8
,
9

1
1
.
1

1
1
.
1

0
0
.
9

9
*

3
*

0
0

0
 
1

2
8

0
.
0

7
5
.
0
2
5
.
0

7
5
.
0
'

1
7
5
.
0

3
0

0
0

0
1

3
7

0
.
0

9
9
.
9

0
.
0

0
.
0

1
8
.
9

5
*

7
*

0
'

0
0

1
3
3

0
.
0

7
1
.
4

2
8
.
6

7
8
.
6

7
1
.
4

8
6
*

0
0

0
1
2
6

0
.
0

5
7
.
1

4
2
.
9

4
2
.
9

1
5
7
.
1

1
3
*

1
3
*

1
0

0
1

1
2

3
.
6

4
6
.
4

4
6
'
4

5
0
.
0

T
S

4
6
.
4

1
4
*

1
1

7
0

1
1

1
2

0
.
0

5
3
,
9

4
0
.
7

4
8
.
1

1
5
1
.
9

2
6
*

5
1

0
0
 
1

7
0
.
0

0
1
.
3

1
5
.
6

1
0
.
6

1
0
1
.
3

1
9
*

9
*

7
*

0
0

1
5

0
.
0

5
4
.
3

2
5
.
7

4
5
.
7

1
5
4
.
3

1
5
*

,

M
e

6
0

1
1

1
0

0
.
0

5
1
.
7
2
7
.
6

4
0
.
3

5
1
.
7

2
*

4
*

7
*

0
0

1
3
2

0
.
0

7
5
.
0

1
0
.
0

7
5
.
0

5
5
0
.
0

.
 
1
2
*

6
.

5
0

1
1

1
6

0
.
0

5
2
.
2

2
6
.
.
1

4
7
.
0

1
5
2
.
2

1
0
*

1
1

0
.

1
1

2
5

1
4
.
3

7
1
.
4

7
.
1

1
4
.
3

1
7
1
.
4

5
1

1
0

0
1

3
7

I
s
?
 
.
5
6
7
.
5

1
7
.
5

7
5
.
0

1
6
2
.
5

1
1

4
*

1
.

0
0

1
2
3

5
.
9

6
4
.
7

2
3
.
5

2
9
.
4

I
6
4
.
7

I
R

3
0

0
0

1
1
9

0
.
0

0
5
.
7

1
4
.
1

1
4
.
3

I
0
5
.
7

1
6
*

5
7

0
0

1
1
6

0
.
0

6
9
.
6

2
1
.
7

3
0
.
4

T
6
9
.
6

1
3
*

6
1

0
0

1
1
9

4
.
8

6
1
.
9

2
8
.
6

3
3
.
3

I
6
1
.
9

2
7
*

3
1

.
0

0
6

3
.
1

1
1
4
.
4

9
.
4

1
2
.
5

0
4
.
4

.
1
5

4
*

1
0

0
1

1
9

0
.
0

7
5
.
0

7
0
.
0

7
5
.
0

7
5
.
0

1



T
A
S
K

3
1
1

3
1
2

3
/
9

3
1
4

3
1
5

3
1
6

3
1
7

3
1
8

3
1
9

3
2
0

3
2
1

3
2
2

3
2
3

3
2
4

'
3
2
5

3
2
6

3
2
7

3
2
8

3
2
9

3
3
0

3
3
1

3
3
2

3
3
3

3
3
4

3
3
5

3
3
6

3
3
7
-
1

3
3
8
,
1

3
3
9

3
4
0

3
4
1

3
4
2

3
4
3

3
4
4

3
4
5

O I O O O

I
0

1
-
0

1
0 0

I
0

.

O O O O O O O O O

l
0

I
0 1

I
0

1
0

I
0 O O

1
O

1
O 0 0 1
1 1 0

W
O
R
K
E
R

D
I
S
T
R
I
B
U
T
I
O
N

O
F

S
U
G
G
E
S
T
E
D
 
L
E
A
R
N
I
N
G
 
S
O
U
R
C
E
S

O
N

3
2
 
b
e

6
O

5
2
7
 
1
9

5
0

6
7

3
8

6
O

7
B
o

2
3

7
O

2
0

7
.
-

3
0

9
1
2

5
3
3

6
 
'

0
1
4
 
1
2
1

1
4
 
2
9
.

,
 
6

'

0
9

1

3
9
 
1
5

5
0

0
3
9
 
1
7

1
0

1

4
2

1
0

2
0

4

4
0

1
3
*

Is
"

O
4

3
4
 
h
e

O
1
2

4
0
 
1
2

3
O

3
3
3
 
1
1

2
O

1
2

3
2
*

1
4

2
0

1
0

3
5
 
1
8

4
0

1

2
1
.
 
1
7

1
°
0

1
9

2
6
 
1
4

2
0

1
6

2
7

5
0

1
2

3
6
*

1
4

6
0

2

3
1
 
1
2

6
0

9
2
1
 
2
3

7
0

8
2
9
 
1
5

5
0

8
1
3
 
2
4

7
0

1
4

9
 
1
5

4
0

2
9

9
 
2
4
 
A
L
1
0
*

0
1
5

27
1
6
*
 
1
1
7

0
8

3
4
 
1
2

6
0

6
2
2
 
2
1

6
*

0
W

1
5
,
j
'
 
7
2
 
1
0

0
1
1

2
1
 
1
9
 
1
0

0
8

2
2
.
 
2
0

7
0

1
0

2
6
 
1
8

7
0

7

1
5
 
2
2

7
0

1
3

1
3
 
2
1

a
0

1
7

0
6
N
O 2
0 9

1
0
3
4

1
>

1
7

1
1

1
1
1

1
1
6 1
2
4
5 a

4
9

3
0

1
4

1
3
3

1
2
5

1
3
1

I
1

1
4

1
1
.

2
0
.

1
2
8

1
4
8

i
3
1
1
8

i
1
3

1
1
1

1
2
b

I
1
7

1
1
8

1
1
3

i
2
7

1
2
1

P
E
R
G
E
N
I
A
G
1
5

.
P
'

-
T

S
S
*
E

Pa

0
.
0
 
6
0
.
4
 
o
0
:
2
.
3
9
.
6

1
.
9
 
5
1
,
9
 
3
6
.
5
 
4
6
.
2

0
.
0
 
1
3
.
7
 
7
4
.
5
 
8
6
.
3

0
.
0
 
2
1
.
1
 
6
0
.
5
 
7
8
.
9

0
.
0
 
1
5
.
2
 
6
5
.
2
 
8
4
.
0

0
.
0
 
1
1
.
4
 
7
5
.
0
 
0
8
.
6

0
.
0
 
2
0
.
6
 
5
9
.
2
 
7
1
.
4

0
.
0
 
6
6
.
1
 
2
5
.
4
 
3
3
.
9

0
.
0
 
6
8
.
4
 
2
9
.
8
 
3
1
.
6

9
4
0
 
7
7
.
8
 
1
8
.
5
 
2
2
.
2

0
.
0
 
7
4
.
1
 
2
4
.
1
 
2
5
.
9

0
.
0
 
7
3
y
9
 
2
3
.
9
 
2
6
.
1

0
.
0
 
7
2
.
7
 
2
1
.
8
 
2
7
.
3

0
.
0
 
7
1
.
7
 
2
3
.
9
 
2
8
.
3

0
.
0
 
6
6
.
7
 
2
9
.
2
 
3
3
.
3

0
.
0
 
6
1
.
4
 
3
1
.
6
 
3
8
.
6

0
.
0
 
5
3
.
0
 
4
1
'
.
6
 
4
6
.
2

0
.
0
 
6
1
.
9
 
3
3
.
3
 
3
8
.
1

0
.
0
 
5
8
.
7
 
3
0
.
4
 
4
1
.
3

0
.
0
 
6
4
.
3
 
2
5
.
0
 
3
5
.
7

0
.
0
 
6
3
.
1
.
2
4
.
5
 
3
6
.
7

0
.
0
 
4
1
.
2
 
4
5
:
1
 
5
8
.
8

2
.
0
 
5
8
.
0
 
3
0
.
0
 
4
0
.
0

0
.
0
'
2
9
.
5
 
5
4
3
 
7
0
.
5

'
0
.
0
 
3
2
.
1
 
5
3
.
6
 
6
7
.
9

0
.
0
 
2
0
.
9
 
5
5
.
8
 
7
9
.
1

0
.
0
 
5
4
.
0
 
3
2
.
0
 
4
6
.
0

0
.
0
 
6
5
.
4
 
2
3
-
.
1
 
3
4
.
6

0
.
0
 
4
4
.
9
 
4
2
.
9
 
5
5
.
1

0
.
0
 
3
1
.
9
 
4
6
.
8
 
6
8
.
1

0
.
0
 
4
2
.
0
 
3
8
.
0

5
a
.
t

0
.
0
 
4
4
.
9
 
4
0
.
8
 
5
5
.

0
.
0
 
5
1
.
0
 
3
5
.
3
 
4
9
.

2
.
2
 
3
3
.
3
 
4
8
.
9
 
6
4
.
4

0
.
0
 
3
1
.
0
 
5
0
.
0
 
6
9
.
0

N
O
D
E

M
O

t

T
6
0
.
4

T
.
 
5
1
.
9

S
7
4
.
5

S
6
0
.
5

S
6
5
.
2

S
7
5
.
0

S
5
9
.
2

T
6
6
.
1

T
6
8
.
4

T
7
7
.
0

1
7
4
.
1

T
7
3
.
9

T
7
2
.
.
7

T
7
1
.
7

7
6
6
.
7

.

T
6
1
.
4

T
5
3
.
8

T
6
1
.
9

T
5
8
.
7

T
6
4
1
3

T
6
3
.
3

S
4
5
.
1

T
5
8
.
0

S
5
4
.
5

S
5
3
.
6

S
5
5
.
8

T
5
4
.
0

T
6
5
.
4

T
4
4
.
9

S
4
6
.
8

T
4
2
.
0

T
4
4
.
9

-
L
T

5
1
.
0

S
4
8
.
9

S
5
0
.
0

P

0 1 0 0 0

1
0

l
0 0

I
0

l
0

1
2

I
1

I
2

l
0

1
0

1
1

1
0

1
0

1
0

l
0

1
2

I
1

1
2

I
0

I
O
.

1
0

1
0 0

I
1
,
,

I
o

I
0

1
0

1
0

I
0

I
0

S
U
P
E
R
V
I
S
O
R

D
I
S
T
R
I
B
U
T
I
O
N

S
U
G
G
E
S
T
E
D
 
L
E
A
R
N
I
N
G
 
S
O
U
R
C
E
S

T
S

E
0

N

1
3
.

3
I

0
0

-
1
0

7
3

0
1

1
1
6

4
0

1

0
7
 
7

9
3

2
1
6

5
0

4

l
'
0
 
4

0
6
 
I
l
e

3
0

3
2
0

5
.

3
0

2
3
*

3
I

0
0

1
7

1
0

0
0

2
5

6
0

0
0

4
0

0
0

0
2
7

4
0

0
0

4
0

0
0

0
1
2

L
0

0
0

2
2

b
e

2
0

O
6
 
3

0
0

O
B

0
0

0
O

9
2
'

0
0

O
2
6

4
2

0
1

1
6

7
1

0
7

8
 
7
 
4

0
0

1
0

2
7

0
0

5
4

9
1

0
1

0
l
e

I
0

1

3
 
7

2
0

0
1
4

3
1

0
O

2
0
 
.
6

7
0

O
1
1

6
3

0
O

5
 
3
 
2

0
O

1
1

4
 
'
2

O
.

0
1
4

Y
1

0
0

1
4

7
0

0
5
 
4

2
0

0
7
 
4

7
-

0
0

O
F

P
E
R
G
I
N
I
A
G
I
S

1
0
2

P
1

S
S
*
I

/
N
O

1
2
3

0
.
0
 
7
6
.
4
 
1
7
.
6
 
2
3
.
5

t
 
1
8

4
.
0
 
4
7
.
o
 
:
p
 
#
3
 
4
/
.
6

1
 
1
8
.
0
.
0

4
.
0
 
Y
6
.
2
.
9
5
.
2

1
2
8

0
.
0

0
.
0
 
7
7
.
6
1
0
0
.
0

1
1
2

0
.
0

8
.
7
 
6
9
:
6
 
9
1
.
3

2
4

0.
0

7
.
7
 
6
1
.
5
 
9
2
.
3

1
1
7

0
.
0
 
3
0
.
0
 
5
5
.
0
 
7
0
.
0

2
0
.
0
 
7
7
.
0
 
1
3
.
9
 
7
7
.
7

1
1
2

0
.
0
 
8
5
.
7
 
1
1
.
1
 
1
4
.
0

2
2

0
.
0
 
9
4
.
4

5
.
6

5
.
6

1
6

6
.
1
 
7
5
.
8
 
1
8
.
2
 
1
8
.
7

1
3
5
 
2
0
.
0
 
6
0
.
0

0
.
0

0
.
0

1
1
1

7
.
1
 
7
0
.
6
 
1
4
.
3
 
1
4
.
3

I
3
6

0
.
0
 
9
9
A
?

0
.
0

0
.
0

1
7
6
 
0
.
0
 
,
2
3
b
 
-
7
.
7

7
.
7

J
A

 te
e.

7
3
.
0
 
6
6
.
7
 
2
4
.
7
 
3
0
.
3

2
8

0
.
0
 
6
6
.
7
 
3
3
.
3
 
3
3
.
3

3
2

0
.
0
 
9
9
.
9

0
.
0

0
.
0

2
9

0
.
0
 
6
1
.
8
 
1
8
.
7
 
1
8
.
2

6
1
2
.
5
 
1
8
.
0

0
7
0
9
,
.
.
3

1
1
0

7
.
7
 
0
1
.
5
 
2
6
.
9
 
3
0
.
6

1
1
9

5
.
0
 
4
0
.
0
 
3
5
.
0
 
5
5
.
0

1
2
4
 
1
2
.
5
 
6
2
.
5
 
1
2
.
5
 
2
5
.
0

1
2
4

0
.
0
 
3
3
.
3
 
6
0
.
0
 
6
6
4
7

1
3
7
,

0
.
0

0
.
0
 
5
0
.
0
 
9
9
.
9

2
8

0
.
0
 
7
5
.
0
 
5
0
.
3
 
7
5
.
0

2
2

0
.
0
 
T
t
-
a
 
1
6
.
7
 
2
2
.
2

1
2

0
.
0
 
7
1
.
4
 
2
1
.
4
 
7
8
.
6

1
8

4
.
1
1
-
5
2
.
4
 
2
8
.
6
 
4
2
.
9
,

3
0

0
.
0
 
5
0
.
0
 
3
0
.
0
 
5
0
.
0

2
2

0
.
0
 
6
4
.
7
 
2
3
.
5
 
3
5
.
3

2
3

0
.
0
 
8
2
.
4
 
1
1
.
8
 
1
7
.
6

1
9

0
.
0
 
6
6
.
7
 
3
3
.
3
 
3
3
.
3

2
9

0
.
0
 
4
5
.
5
 
3
6
.
4
 
S
4
.
5

2
7

0
.
0
 
5
3
.
6
 
3
0
.
8
 
4
6
.
2

M
O
M -
-

N
O

t

T
7
6
,
5

I
4
7
.
6

S
7
6
.
2

S
7
7
.
8

S
6
9
.
6

S
6
1
.
5

S
5
5
.
0

1
7
7
.
0

T
8
5
.
2

1
9
4
.
4

T
7
5
.
8

6
0
.
0

T
7
0
.
6

T
.
9
9
.
9

1
9
2
.
3

T
6
6
.
7

1
6
6
.
7

T
9
9
.
9

1
8
1
.
0

T
8
1
.
3

6
1
.
5

X
4
0
.
0

1
6
2
.
5

S
6
0
.
0

S
F
 
5
0
.
0

S
 
.
5
6
.
3

T
7
7
.
8

T
7
1
.
4

T
5
2
.
4

1
5
0
.
0

6
4
.
7

8
2
.
4

6
6
.
7

4
5
.
5

5
3
.
8



T
)S

K

3
4
6

3
4
7

N
4
0

' 0 1 1

34
9

I
'

3
5
0

0

S
'
3
5
1

0
3
5
2

0
3
5
3

0
3
5
4

0
3
5
5

0

3
5
6
-

0
3
5
7

0
3
5
4
,

0
3
5
9

0

t\.
1

3
4
0

4

0
3
6
1

0
3
6
2

1

3
4
3

1

3
6
4

0
3
6
5

0

3
6
6

0
3
6
7

3
6
8

0
3
6
9

0
'
3
7
0

0

3
7
1

1
2

3
7
2

0
'

3
7
3

0
3
7
4

2
3
7
5

0

3
7
6

1
0

3
7
7

1
0

7
0

I
4

3
2

3
8
0

1
9

A
r

W
O
R
K
E
R

D
I
S
T
R
I
B
U
T
I
O
N

O
F

S
U
G
G
E
S
T
E
D
 
L
E
A
R
N
I
N
G
 
S
O
U
R
C
E
S

.1
1
3
 
2
5

8
3
1

7
2
7

O
 
1
9

2
1
 
3
3

2
1
1
7

2
1

3
2
*

3
6
*

3
3

3
8

2
9

1
9
A

1
7

1
9

2
4
4
0
1

1
9
 
2
4

7
2
5

1
0
 
2
6

'
3
9
*

8

3
2
 
1
3

1
5
 
2
1

2
0
 
1
5

3
1
 
1
9

2
8
 
1
3

3
3
 
1
9

2
3
 
1
7

3
4
 
1
6

5
2
9

1
0
 
3
0

1
1
 
2
2

6
2
8

1
5
 
'
2
8
*

4
2
*

/
3

3
2
*

1
9
*

4
8

8
2
0
 
1
9

1
4
 
2
0

9
*
 
2
7

1
0

E

A 3 8 9

.
0

0 0 0 0

N 1
5
1
4

1
5

1
9

1
0
6

I
N
D

1
3
2

1
 
2
0

1
3
0

1
 
4
0

4
0

1
1
.
.
 
2

5
0

.
 
0

2
4

0
.
0

2
6

0
3

1
6

7
0

1
0

1
0

4
2
0

5
0

1
0

I
9

3
0

1
2
1
2
5

5
0

2
1
1
3
9

5
0

1
7
1
2
6

0
0

7
1
 
2
5

1
'

0
1
2

3
6

6
0

1
4
1
1
3

1
0

2
0
1
4
3

6
0

2
I

9
3

0
/

1
4
1
5
1

4
0

2
1

4
5

0
1
2

1
1
9

1
0

7
i

3
1

6
0

1
8

I
 
4
3
-

%
6

0
1
2

1
2
3

5
0

1
8

1
3
2

3
0

2
1

I
 
3
1

6
_

0
-
.

9
1

2
4

4
0

2
I

2
6

0
1

2

2
0

1
I

0
5

0
1
4
1
3
2

7
0

1
3
1
2
2

3
S
i

1
7

3
9

2
0

5
1
1
3

r

P
E
R
C
E
N
T
A
G
E
S

P
T

S
S
*
E
.

M
O

D
E

M
O

t

S
U
P
E
R
V
I
S
O
R

D
1
S
T
R
I
O
U
T
I
O
N

"
S
U
G
G
E
S
I
E
Q
 
L
E
A
R
N
I
N
G
 
S
O
U
R
t
E
5

-
P

T
S

E
0

N

O
F

0
2
N
O

P
E
R
C
E
N
T
A
G
E
S
'

M
O
D
E

S
 
4
1
+
6

M
O

X
ft

0
.
0
 
3
0
.
2
 
5
8
.
1

6
9
.
8

S
5
8
.
1

%
C
I

3
9

1
0

0
2
7

0
.
0
 
7
.
1

6
9
.
2

7
6
.
9

S
6
9
.
2

2
.
3
 
1
8
.
6
 
7
2
.
1

2
.
3
 
1
6
.
3
 
6
2
,
8

2
.
6
 
2
5
.
6
 
4
8
.
7

7
9
.
1

8
1
.
4

7
1
.
8

S
7
2
.
1

S
6
2
.
8

S
4
0
.
7
.

0 0 0

4 5 0
5 4 1

4 2 l
e
.

.
s
0

"
N
 
O 0

3
7
4

2
8
3
8

0
.
0
 
3
0
.
8

0
.
0
 
4
5
.
5

0
.
0

0
.
0

3
8
.
5

3
6
.
4

5
0
.
0

6
9
.
2

5
4
.
5

9
9
.
9

S
3
4
.
5

I
4
5
.
5

S
E
 
5
0
.
0

0
.
0
 
3
6
.
2
 
5
6
.
9

6
3
.
8

S
5
6
.
9

'
0

1
3

1
0

5
0

0
1
2

0
.
0
 
4
6
.
4

3
5
.
7

5
3
.
6

4
6
.
4
/

0
.
0
 
3
5
.
6
 
5
5
.
9

6
4
.
4

S
5
5
.
9
 
1
1

1
6

6
3

0
0

1
4
.

3
.
8
 
6
1
.
5

2
3
.
1

3
4
.
6

T
6
1
.
5

0
.
0
 
2
8
.
8
 
6
4
.
4

7
1
.
2

S
6
4
.
4
 
1
1

1
6

7
4

'

0
0

1
1

3
.
6
 
5
7
.
1

2
5
.
0

3
9
.
3

1
5
7
.
1

0
.
0
 
3
7
.
5
 
5
1
.
8

6
2
.
5

S
5
1
.
8

I
0

1
2

6
0

0
0

2
2

0
.
0
 
6
6
.
7

3
3
.
3

3
3
.
3

T
6
6
.
7

0
.
0
 
5
5
.
2
 
3
2
.
0

4
4
.
0

T
5
5
.
2

1
1

2
3

5
'

3
0

0
T

3
.
1
 
7
1
.
9

1
5
.
6

2
5
.
0

7
1
.
9

0
.
0
 
6
6
.
7
 
3
1
.
5

3
3
.
3

6
6
.
7
 
1
1

8
1

0
0

0
3
0

1
0
.
0
 
8
0
.
0

1
0
.
0

1
0
.
0

T
 
-
8
0
.
0

0
.
0
 
3
9
.
6
 
5
0
.
0

6
0
.
4

S
5
0
.
0

1
8

9
1

0
3

1
1
7

5
.
3
 
4
2
.
1

4
7
.
4

5
2
.
6

S
4
7
.
4

0
.
0
 
4
1
.
3
 
5
2
.
2

5
8
.
7
'

S
.

5
2
.
2

0
5

5
0

0
0
 
j
 
2
9

0
.
0
 
5
0
.
0

5
0
.
0

5
0
.
0

T
S
 
5
0
.
0

0
.
0
 
1
8
.
9
 
6
7
.
6

0
1
.
1

S
6
7
.
6

0
2

3
0

0
0

1
3
5

0
.
0
 
4
0
.
0

6
0
.
0

6
0
.
0

S
6
0
.
0

0
.
0
 
2
4
.
4
 
6
3
.
4

7
5
.
6

S
6
3
.
4

0
"
7
6
.
5

4
7

2
0

4
1
2
3

0
.
0
 
3
0
.
0

5
3
.
0

6
9
.
2

S
5
3
.
0

7
.
4
 
7
6
.
5
 
1
5
.
7

1
5
.
7

T
2

7
3

1
0

0
1
2
7

1
5
.
4
 
5
3
.
8

2
3
.
1

3
0
.
8

1
5
3
.
8

0
.
,
0
 
6
9
.
6
 
2
8
.
3

3
0
.
4

1
6
9
.
6

1
o

1
0

0
0
 
1
3
1

0
.
0
 
0
8
.
9

1
1
.
1

1
1
.
1

I
0
8
.
9

2
.
3
 
3
4
.
9
 
4
8
.
8
6
2
.

S
4
8
.
8
 
1

0
6

'
6
*

2
0

2
5

0
.
0
 
4
7
.
9

4
7
.
9

5
7
.
1

I
S
 
4
7
.
9

2
.
7
 
5
4
.
1
 
4
0
.
5

4
3
.
2

T
5
4
.
1
 
1
0

4
2

0
0

0
 
1
3
4

0
.
0
 
6
6
.
7

3
3
.
3

3
3
.
3

I
6
6
.
7

0
.
0
 
5
5
.
4
 
3
3
.
9

4
4
.
6

T
5
5
.
4
 
1

1
1
4

8
4

0
'
0
 
1
1
2

3
.
7
 
5
1
.
9

2
9
.
6

4
4
.
4

I
5
1
.
9

0
.
0
.
6
3
.
6
 
2
9
.
5

3
6
.
4

T
6
3
:
6
 
1

0
4

0
I

0
0
 
1
3
5

0
.
0
 
8
0
.
0

0
.
0

7
0
.
0

1
0
0
.
0

0
.
0
 
5
8
.
9
'
 
3
3
.
9

4
1
.
1

i
5
0
.
9
 
I

0
1
9

3
3

0
0

1
1
5

0
.
0
 
7
6
.
0

1
2
.
0

2
4
.
0

7
6
.
0

2
.
2
 
5
0
.
0
 
3
7
.
0

4
7
.
8

T
5
0
.
0

1
0

4
1

2
0

0
1

3
3

0
.
0
 
5
7
.
1

1
4
.
3

4
7
.
9

5
7
.
1

0
.
0
 
6
6
.
7
 
3
1
.
4

3
3
.
3

T
6
6
.
7
 
1
0

1
0

5
3

0
0

I
2
2

0
.
0
 
5
5
.
6

2
7
.
8
.
4
4
.
4

5
5
.
6

0
.
0
 
1
2
.
5
 
7
2
.
5

8
7
.
5

S
7
2
.
5
 
1

0
0

4
1

0
0
 
I

3
4

0
.
0

0
.
0

8
0
.
0

9
9
.
9

S
8
0
.
0

0
.
0
 
2
1
.
7
 
6
5
.
2

7
8
.
3

S
6
5
.
2
 
1
1

1
0
.

2
0

0
1
2
5

7
.
1

7
.
1

7
1
.
4

1
4
5
.
7

S
7
1
.
4

5
.
0
 
2
7
.
5
 
5
5
.
0

4
2
.
5

S
5
5
.
0

1
1

7
5

5
'
0

0
I

2
7

7
.
7
 
1
5
.
4

3
8
.
5

7
6
.
9

S
I

3
8
.
5

0
.
0
 
1
6
.
7
 
7
5
.
7

8
3
.
8

S
7
5
.
7
 
}

0
5

1
1

2
0

I
I

7
1

0
.
0
 
2
7
.
0

6
1
.
1

7
7
.
7

S
6
1
.
1

0
.
0
 
3
0
.
6
 
5
7
.
1

6
9
.
4

S
5
7
.
1

1
0

O
1
1
'

0
0

I
I

1
8

0
.
0
'
4
2
.

5
7
.
9

5
7
.
9

S
5
7
.
9

3
.
6
 
7
5
.
0
 
1
4
.
3

2
1
.
4

I
7
S
,
0
 
1

3
2
0

4
0

.
0

0
 
1

1
3

1
1
.
1
 
7
4
.
1

1
4
.
8

1
4
.
0

T
7
4
.
1

0
.
0
 
5
6
.
1
 
3
3
.
3

4
3
.
9

T
s
 
5
6
.
1

1
1

1
0

0
3

0
0

1
9

3
.
3
 
6
0
:
0

7
6
.
7

3
6
.
7

I
6
0
.
1
1

0
.
0
 
8
2
.
8
 
1
3
.
8

1
7
.
2

T
8
2
.
0

1
2

2
2

4
0

0
0

1
1
1

7
.
1
 
7
0
.
6

1
4
.
4

1
4
.
3

T
7
8
.
6

0
.
0
 
4
5
.
5
 
4
3
.
2

5
4
.
5
'

1
.
4
5
.
5

I
0

6
5

0
0

1
 
1
2
7

0
.
0
 
5
4
.
5

4
5
.
5

4
5
.
5

1
5
4
.
5

8
.
9
 
3
1
.
1
 
4
4
.
4

6
0
.
0

S
4
4
.
4

I
°

'
3
*

3
0

0
i

3
1

1
1
0
 
3
3
.
3

2
2
.
2

5
5
.
6

I
t
 
3
3
.
3

4
.
9
 
2
2
.
0
;
6
5
.
9

7
3
.
2

S
,
 
6
5
.
9

0
3

2
0

0
0
 
1
 
3
5

0
.
0
 
6
0
.
0

4
0
.
0

4
0
.
0

1
6
0
.
0

0
.
0
 
7
7
.
4
 
1
0
.
9

2
2
.
6

T
7
7
.
4
 
I

0
2
3

3
0

0
0

1
1
3

0
.
0
 
8
8
.
5

1
1
.
5

1
1
.
5

1
0
0
.
5



T
A
S
K

3
8
1

3
8
2

3
8
3

3
8
4

3
8
5

3
8
6

3
0
7

3
8
6

3
8
9

3
9
0

3
9
1

3
9
2
.

3
9
3

1
9
4

3
4
5

3
9
6

3
9
7

3
9
8

3
9
9

4
0
0

4
0
1

4
0
2

4
0
3

4
0
4

4
0
5

K
O
R
N
E
R

D
I
S
I
R
I
B
U
I
 
I
O
N

0
1
-

S
U
G
G
E
S
T
E
D
 
L
E
A
R
N
I
N
G
 
S
O
U
R
C
E
S

L
S

I
.

0
N

1
Q
6

.
I

1
M
1

3
1
3

2
0
*

7
0

1
5

1

2
9
*

2
9
*

3
0

1
5

I

2
1
7
*

1
9
*

5
,

0
1
5

1

2
1
3
*

1
8
'

6
0
"

1
9

I

O
1
0
*

2
7
*

5
0

1
6

I

1 2 4 0 0 0 0 0 0

.
6 1
1

1
1
*
5 6 3 6 2

2
7
*

2
0
4

1
8
*

1
9

2
5
*

3
1

3
7
*

29
44

y
2

5
*

3
0

O
4
;
*

2
2
*

O
3
3
*

2
1
*

1
1
3
2
*

1
3
*
3

O
1
7

1
8
*

O
2
7
*

2
1
*

0 0 0 2 0

2
7
*

2
4
*

2
9
*

5 4

4
0
6

1
0

4
4
0
7

I
,

0
6

4
0
8

I
1

4
0
9

1
0

1
1
*

4
1
0

F
0

1
0
*8*

4
1
1

4
1
2

4
1
3

4
1
4

4
1
5
,

1

0 0 0 0 0

1
2
*

7 7 9 5

2
7
*

2
6
*

2
3
*

2
6
*

2
7
*
 
/

7 7 6
1
3
*

8

0 0 0 0 0

2
6 1
9

1
3 9 7

.
P
E
R
L
I
N
I
A
G
E
S

1
S
.
t

2
7

7
.
0
 
3
0
.
2
 
4
6
.
5

3
7

4
.
7
 
2
0
.
9
 
6
7
.
4

2
7

4
.
7
 
3
9
.
5
 
4
4
.
2

3
0
,
 
5
.
1
 
3
3
.
3
 
4
6
.
2

3
3
!
 
0
.
0
'
2
3
.
8
 
6
4
.
3

4
3

3
5 1
7 9 1
2

3
.
1
 
1
8
.
8

5
.
1
 
2
8
.
2

8
.
7
 
2
3
.
9

0
.
0
 
1
0
.
7

0
.
0
 
1
1
.
8

8
*

0
1
0
 
1
3
0

0
.
0
 
/
7
.
5

0
0

2
3
 
1
3
9
 
2
.
9
 
1
7
.
1

6
0

2
3
 
1
4
8
 
-
0
.
0

5
.
9

7
0

0
I

0
0
.
0
 
4
5
.
8

7
0

2
I

0
0
.
0
 
3
5
.
1

5 4 0 2 0

O
'
0

O
1

O
1
2

O
2
1

O
8

0 1

4
0
4
3 2
5

o
.
0

0
.
0

2
.
2

0
.
0

0
.
0

5
4
.
2

5
6
.
9

6
9
.
6

4
5
.
9

5
6
.
3

5
6
.
3

4
0
.
7

5
4
.
3

6
3
.
3

7
2
.
5

7
2
.
5

5
7
.
1

7
6
.
5

4
2
.
4

5
2
,
6

3
7
.
3

3
6
.
2

2
8
.
3

4
8
.
6

4
3
.
8

3
0

2
I

2
0
.
0
 
4
7
4
 
4
7
.
4

1
0

8
 
1
2
7
 
0
.
0
 
4
7
.
1
 
5
1
.
0

4
0

3
I

7
0
.
0
 
5
1
.
8
 
4
1
.
1

5
O
.

2
0
 
1
3
2

5
.
3
 
1
3
.
2
 
6
8
.
4

8
*

0
1
9
 
1
3
1
 
0
0
 
1
0
.
3
 
6
9
.
2

2
8
*

7
2
9
*

.
7

1
9
*

5
1
7
*

5
2
9

4

3
3
*

3
2
*

2
7
*

2
6
*

3
1

6 9
*

1
1
*

1
0
*

0 0 0 0 0

.
1
9
1
6

2
5
2
5 1
4 8

1
1
1
5

1
3 1
2

6
2
.
8

7
4
.
4

5
5
.
8

6
1
.
5

7
6
.
2

7
8
.
1

6
6
.
7

6
7
.
4

8
9
.
0

8
8
.
2

9
2
.
5

a
o
.
o

9
4
.
1

5
4
.
2

6
4
.
9

4
5
.
8
,

4
3
.
1

2
8
.
3

5
4
.
1

4
3
.
8

5
2
.
6

5
2
.
9

4
8
.
2

1
1
1
.
6

8
9
.
7

3
7
 
-
0
.
0
 
1
0
.
3
 
7
1
.
0
 
0
9
.
7

1
9

0
.
0
 
1
4
.
3
 
6
9
.
0
 
0
5
.
7

4
9

3
.
0
 
2
4
.
7
 
5
7
.
6
 
7
2
.
7

5
0

0
.
0
 
3
3
.
3
 
5
1
.
5
 
6
6
.
7

2
7

0
.
0
 
2
3
.
3
 
6
7
.
4
7
6
.
7

1
6

2
8 3
6

3
4

3
0 .o

0
.
0
 
2
3
.
5
 
6
4
.
7

0
.
0
 
1
4
.
9
 
6
8
.
1

0
.
0
 
1
6
.
3
 
6
2
.
8

0
.
0
 
1
9
.
6
 
5
6
.
5

0
.
0
,
1
0
.
9
 
6
7
.
4

8
0
0
1 1
-

E
1
0

S
U
P
E
R
V
I
S
M

v
1
%
1
;
4
1
0
0
1
1
0
0

0
1

S
U
G
G
E
S
T
E
D
 
1
1
A
R
N
I
N
G
 
1
0
0
8
C
1
S

o
-
 
0

S
4
6
.
5

S
6
7
.
4

0
7

S
4
4
.
2

O
2

S
4
6
.
?

0
7
*

S
6
4
.
3

0
7

S
5
6
.
3

1
1

1

S
4
8
.
7

I
1

4
S

5
4
.
3

I
1

7
S

6
3
.
3

I
1

1

S
7
2
.
5
'

0
5

S
7
2
.
5

I
0

0
S

5
7
.
1

I
0

1

S
7
6
.
5

I
0

1
*

4
5
.
0
 
I

2
2
2
*

S
5
2
.
6

I
1

1
0
*

I

5
4
.
2

I
0

2
7
*

T
5
6
.
9

I
1

2
2
*

T
,
 
6
9
.
6

I
0-

'\3
S

4
0
.
6

I
0

0
*

T
5
6
.
3

I
0

1
5
*

T
S
 
4
7
.
4

I
0

1
7

S
5
1
.
0
 
I

0
1
2

I
5
1
.
8

1
0

1
3

S
6
8
.
4

I
0

4
*

S
6
9
.
2

I
1

0

S
7
1
.
8

S
6
9
.
0

S
5
7
.
6

S
5
1
.
5

S
6
7
.
4

7
6
.
5

S
6
4
.
7

8
5
.
1

S
6
8
.
1

8
3
.
7

S
'
 
6
2
.
8

8
0
.
4

S
5
6
.
5

0
9
.
1

S
6
7
.
4

0 0 0 1

0
N

O
r
N
O

5
*

Z
1

0
0

3
4

4
*

1
0

0
3
3

i
e

0
0

0
3
5

2
1
*

0
0

1
5

7
0

0
7
6

4
3

0
0

1
3
1

3
*

1
*

0
0

1
7
9

1
3
*

4
0

7
 
1
1
8

1
4

9
0

0
 
1
1
5

1
1
*

4
0

1
1

1
9

4
 
5

0
0
 
1
3
1

6
1

0
1

I
3
1

3
*

1
0

1
I

3
4

8
7

0
0

I
5

7
*

3
0

-
0

I
1
0

4
1

0
0

1
7

0
*

1
0

0
1

7
2

0
0

0
1

3
5

l
e

1
*

0
0
 
1
3
5

3
2

0
0

1
1
9

9
2

C
1
 
1
1
0

5
1

0
0

1
2
2

5
1

0
1

I
2
0

9
2

0
0

1
2
4

9
 
3

0
0

1
2
7

O
9
*

O
1
0
*

2
 
'

2
*

4
*

4
*

0
9
*

7
1

1
2
0

7
O

1
1

2
6

O
0

0
1

3
6

O
o
.

0
I

3
7

3
*

0
0
 
1

2
6

O
5
*

1
0
*

5
*

0
0

1
2
0

1
2

1
2
*

2
0

0
 
1
2
2

1
-
 
5
*

5
*

-
 
3

0
0

I
7
6

1
5
*

5
2

0
0

I
2
7

O
0

1
3

4
*

0
0

1
7
3

p
/
P
G
I
N
I
A
G
I
S

P
1

%
%
.
I

0
.
0

0
.
0

0
.
0

0
.
0

0
.
0

0
.
0
 
0
3
.
3
1
0
0
.
0

7
0
.
6
 
5
7
.
1
 
7
1
.
4

4
0
.
0
1
6
0
.
6
 
6
0
.
0

4
0
.
0
 
4
0
.
0
 
6
0
.
0

5
0
.
0
 
'
3
5
.
i
 
5
0
.
0

1
1
.
1
 
1
1
.
1
 
4
4
.
4
 
7
7
.
6

9
.

3
6
.
4
 
2
7
.
3
 
5
4
.
5

5
.
0
 
1
0
.
0
 
6
5
.
0
 
8
5
.
0

4
.
0

4
'
0
 
5
6
.
0
 
9
2
.
0

0
.
0
 
2
5
.
0
 
5
5
.
0
 
1
5
.
0

0
.
0

0
.
0
 
4
4
.
4
1
0
0
.
0

0
.
0
,
1
2
.
5
 
7
5
.
0
 
8
7
.
5

0
.
0
 
2
0
.
0
 
6
0
.
0
 
0
0
.
0

5
.
9
 
6
4
.
7
 
2
3
.
5
 
2
9
.
4

3
.
4
 
6
2
.
1
 
2
4
.
1
 
3
4
.
5

0
.
0
 
8
4
.
4
 
1
2
.
5
 
1
5
.
6

3
.
1
 
6
8
.
6
 
2
5
.
0
 
7
8
.
1

0
.
0
 
6
0
.
0
 
4
0
.
0
 
4
0
.
0

0
.
0
 
6
0
.
0
 
2
0
.
0
 
4
0
.
0

0
.
0
 
7
5
.
0
 
1
5
.
0
 
1
5
.
0

0
.
0
 
6
0
.
7
 
3
2
.
1
 
3
9
.
3

0
.
0
 
6
6
.
7
 
2
7
.
8
)
3
3
.
3

0
.
0
 
6
8
.
4
 
2
6
.
3
 
3
1
.
6

0
.
0
 
2
6
.
7
 
6
0
.
0
 
7
3
.
3

7
.
7

0
.
0
 
6
9
.
7
 
9
7
.
3

0
.
0

0
.
0
 
0
1
.
8
1
0
0
.
0

7
.
7

0
.
0
 
7
6
.
9
 
9
2
.
3

0
.
0

50
.0

5
0
.
0
 
5
0
.
0

0
.
0
 
5
0
.
0
 
5
0
.
0
 
5
0
.
0

7
.
7

0
.
0
 
6
9
1
2
 
9
2
.
3

0
.
0
 
2
5
.
0
 
5
0
.
0
 
7
5
.
0

5
.
9
 
1
1
.
0
.
7
0
.
6
 
8
2
.
4

7
.
1
 
3
5
.
7
 
3
5
.
7
 
5
7
.
1

7
.
7
 
3
0
.
5
 
3
8
.
5

53
.0

0
.
0

0
.
0
 
7
6
.
5
1
0
0
.
0

$
0
0
1

m
0

t

S
6
3
.
1

5
5
7
.
1

1
6
0
.
0

1
'
 
4
0
.
0

1
5
0
.
0

4
4
.
4

3
6
.
4

S
6
5
.
6

S
5
6
.
0

%
5
5
.
0

1
5
5
.
6

S
7
5
.
0

S
6
0
.
0

1
6
4
.
7

1
6
2
.
1

1
0
4
.
4

1
6
0
.
8

1
0
0
.
0

1
6
0
.
0

1
7
5
.
0

I
6
0
.
7

1
6
6
.
7

6
0
.
4

S
6
0
.
0

S
6
9
.
7

S
0
1
.
0

S
7
6
.
9

I
S
 
5
0
.
0

I
S
 
5
0
.
0

S
6
9
.
2

S S I
S

I
S

S

5
0
.
0

7
0
.
6

3
5
.
7

3
0
.
5

7
6
.
5



.."

Z
.1 O

'

W
O
R
K
E
R

D
I
S
T
R
I
B
U
T
I
O
N

O
f

-
S
U
G
G
E
S
T
E
D
 
L
E
A
R
N
I
N
G
 
S
O
U
R
C
E
S

P
E
R
C
E
N
T
A
G
E
S S
+
E

.
'
T
A
S
K

T
S

E
0

N
O
b

S
N
O

4
1
6

0
5

2
7
*

6
1
2

3
8

0
.
0
 
1
3
.
2
 
7
1
,
1

4
1
7

0
1
3
*

2
1
*

,
7

0
1
7

4
4

0
.
0
 
3
1
.
7
 
5
1
.
2

4
1
8

1
9
*

2
3
*

7
0

1
8

4
5

2
.
5
 
2
2
.
5
 
5
7
.
5

4
1
9

0
1
2
*

2
4
*

7
0

1
5

3
1

0
.
0
 
2
7
.
9
 
5
5
.
8

4
2
0

0
°
3
8
*

1
5
*

2
0

4
2
2

0
.
0
 
6
9
.
1
 
2
7
.
3

4
2
1

O
3
7
*

1
4
*

3
0

5
'
1
5

0
.
0
 
6
8
.
5
 
2
5
.
9

.
4
2
2

0
1
6
*

2
4
*

3
0

1
5

3
6

0
.
0
 
3
7
.
2
 
5
5
.
8

4
2
3

O
*
.

2
2
*

7
0

2
0

4
3
1
0
.
0
 
2
3
.
7
 
5
7
.
9

4
2
4

O
6

-
2
2
*
N
8
*

0
2
2

0
 
5
8
0
'
6
.
0
 
1
6
.
7
 
6
1
.
1

4
2
5

O
3

2
6
*

3
*

0
2
1

4
5

0
.
0

8
.
1
 
7
0
.
3

4
2
6
 
1
1

8
*

2
0
*

4
0

2
4

1
 
3
6

3
.
0
 
2
4
.
2
 
6
0
.
6

4
2
7

i
0

1
3
1
,

2
6
*

4
0

1
5

1
2
6

0
.
0
 
3
0
.
2
 
6
0
.
5

4
2
8
 
1
,
 
0

2
4
0
*

'
7

0
1
0

1
1
8

0
.
0

4
.
1
 
8
1
.
6

4
2
 
i

0
1
0
*

2
4
*

0
0

2
4

1
4
8

0
.
0
 
2
9
.
4
 
7
0
.
6

4
3
0

-
0

1
3
*

2
4
*

2
0

1
9

4
1

0
.
0
 
3
3
.
3
 
p
i
.
s

E
..

G
.t

4
3
1

I
0

1
7
*

2
3
*

3
0

1
5

1
3
4

0
.
0
 
3
9
.
5
 
5
3
.
5

4
3
2

1
0

1
4
*

2
4
*

5
0

1
5

1
 
3
3

O
.
0
 
%
3
2
.
6
 
3
5

'

4
3
3

r
0

1
5
*

-
2
2
*

4
0

1
7

1
3
5

0
.
0
 
1
6
.
6
 
5
3
.
7

4
3
4

1
0

1
3
*

2
4
*

4
0

1
7

1
3
5

0
.
0
 
3
1
.
7
 
5
8
.
5

4
3
5

1
0

4
0
*

1
0

4
0

4
1
1
0

0
.
0
 
7
4
.
1
 
1
8
.
5

4
3
6

1
0

3
6
*

1
1
*

2
0

9
1
 
4
3

0
.
0
 
7
3
.
5
 
2
2
.
4

4
3
7

i
0

2
0
*

1
9
*

4
0

1
5

1
 
3
5

0
.
0
 
4
6
.
5
 
4
4
.
2

4
3
8

1
0

2
5
*

1
9
*

5
0

9
1
1
7

0
.
0
 
5
1
.
0
 
3
8
.
8

4
3
9
 
1

0
1
7
*

2
0
*

7
.

0
1
4

1
1
'
7

0
.
0
 
3
8
.
6
 
4
5
.
5

4
4
0

1
1

1
3
*

2
3
*

5
0

1
6

1
 
2
0

2
.
4
 
3
1
.
0

4
.
8

4
4
1

1
1

1
2
*

1
8
*

.
2

0
2
5

1
 
5
1

3
.
0
 
3
6
.
4
 
5
4
.
5

4
4
2

1
0

1
3
*

2
1
*

2
0

2
2

1
 
4
5

0
.
0
 
3
6
.
1
 
5
8
.
3

4
4
3

1
0

2
9
*

1
7
*

5
0

7
1
1
4
 
.
0
.
0
 
5
6
.
9
 
3
3
.
3

4
4
4

1
0

1
5
*

2
1
*

5
0

1
7

3
9

0
.
0
 
3
6
.
6
.
5
1
.
2

4
4
5

1
0

2
4
*

2
0
*

6
D

8
1

1
4

0
.
0
 
4
8
.
0
 
4
0
.
0

4
4
6

1
1

1
8
*

2
0
*

4
0

1
5

1
 
3
6

2
.
:
1
.
9

4
6
.
5

4
4
7

1
0

3
3
*

1
1
*

7
0

7
1
2
2

0
.
0

4
.
7
 
2
1
.
6

4
4
8

1
0

7
2
2
*

9
*

0
2
0
 
1

2
8

0
.
0
 
1
8
.
4
 
5
7
,
9

4
4
9

1
0

,
5

2
2
*

1
0
*

0
2
1

1
 
4
0

0
.
0
 
1
3
.
5
 
5
9
.
5

4
5
0
 
i

0
)

1
2
*

1
7
*

1
0
*

0
1
9

1
 
4
0

0
.
0
 
3
0
.
8
 
4
3
.
6

M
O
V
E

M
O

1
1

8
6
.
8

S
7
1
.
1

6
8
.
3

S
5
1
.
2

7
5
.
0

S
5
7
.
5

7
2
.
1

S
5
5
.
8
,

3
0
.
9

T
6
9
.
1

3
1
.
5

T
6
8
.
A

6
2
.
8

S
5
5
.
8

7
6
.
3

S
5
7
.
9

8
3
.
3

S
6
1
.
1

9
1
.
4

S
7
0
.
3

:
7
2
.
7

S
6
0
.
6

6
9
.
8

S
6
0
.
5

9
5
.
9

S
8
1
.
6

7
0
.
6

S
7
0
.
6

6
6
.
7

5
6
1
.
A

6
0
.
5 .
4

6
3
 
4

6
8
.

2
5
.

2
6
5
3
.
5

-
4
9
.
0

6
1
.
4

6
6
.
7

S S S S

6
0
.
6

6
3
.
9

4
3
.
1

6
3
.
4

5
2
.
0

5
5
.
8

3
5
.
3

8
1
.
6

8
6
.
5

6
.
2

5
3
.
5

5
5
.
8

5
3
.
7

5
8
.
5

7
4
.
1

T
.
 
.
7
3
.
5

T
4
6
.
5

T
-
-
5
1
.
0

S
4
5
.
5

S
 
4
3
4
.
8

S
5
4
.
5

S
5
8
.
3

T
5
6
.
9

S
5
1
.
2

T
4
8
.
0

S
4
6
.
5

T
6
4
.
7

S
5
7
.
9

S
5
9
.
5

S
4
3
.
6

S
U
P
E
R
V
I
S
O
R

S
U
G
G
E
S
T
E
O

D
I
S
T
R
I
B
U
T
I
O
N

'
L
E
A
R
N
I
N
G
 
S
O
U
R
C
E
S
O
f

P
E
R
C
E
N
T
A
G
E
S

M
O
D
E

P
T

S
E

0
N

,

0
2
N
O

P
1

S
.

S
+
1

n
o

F

1
2

6
*

2
0

0
2
8

9
.
1

1
8
.
2
 
5
4
.
5

7
2
.
7

S
5
4
,
5

0
6
*

6
*

2
0

0
2
6

0
.
0

4
2
.
9
 
4
2
.
9

5
7
.
1

T
S
 
4
2
.
9

0
5
*

4
*

0
0

0
3
1

0
.
0

5
5
.
6
 
4
4
.
4
4
4
.
4

T
5
5
.
6

1
2

6
*

3
*

0
0

'

2
7

8
.
3

1
6
.
7
 
5
0
.
0

7
5
.
0

S
5
0
.
0

1
1
2
*

3
0

0
0

2
3

6
.
3

7
5
.
0
 
1
8
.
0

1
8
.
8

I
.
7
5
.
0
'

1
1

1
2
*

2
0

0
0

1
2
4

6
.
7

8
0
.
0
 
1
3
.
3

1
3
.
3

1
8
0
.
0

t
0

4
*

5
'

2
0

0
1
 
2
6

-
0
.
0

3
6
.
4
 
4
5
.
5

6
3
.
6

S
4
5
.
5

2
7
*

2
0

0
1
2
8

0
.
0

1
8
.
2
 
6
3
.
6

8
1
.
0

s
6
3
1
6

1
0

1
5
*

3
*

0
0
 
1

3
1

0
.
0

1
1
.
1
 
5
5
.
6

8
8
.
9

5
5
5
.
6

1
0

1
8
*

4
'

0
0

1
2
7

0
.
0

7
.
7
.
6
1
.
5

9
2
.
3

S
6
1
.
5

1
0

2
6
*

.
3
*

0
0
 
1

2
9

0
.
0

1
8
.
2
.
5
4
.
5

8
1
.
8

S
5
4
.
5

1
0

4
*

3
*

2
*

0
1

1
3
0

0
.
0
4
4
.
4
 
3
3
.
3

5
5
.
6

T
4
4
.
4

1
0

2
1
1
*

3
0

0
1
2
2

0
.
0

1
2
.
5
 
6
8
.
8

8
7
.
5

S
6
8
.
8

1
0

4
*
4

1
*

0
.
0

0
 
t

3
4

0
.
0
8
0
.
0
 
2
0
.
0

2
0
.
0

1
8
0
.
0

1
0

6
*

1
1

0
0

1
3
1

0
.
0

7
5
.
0
 
1
2
.
5

2
5
.
0

T
7
5
.
0

I
O

I
O

7
*
7
*

1
0
*

8
*

4 1

1
'

0
 
1

0
0

1
7

1
2
3

0
.
0

0
.
0

3
1
.
8
 
4
5
.
5

4
3
.
8
 
5
0
.
0

6
3
.
6

5
6
.
3

S
4
5
.
5

S
5
0
.
0

I
O

3
*

7
*

1
0

0
1
 
2
8

0
.
0

2
7
.
3
 
0
3
.
6

7
2
.
7

V
 
6
3
.
6

O
3
*

7
*

1
0

0
 
1

2
8

0
.
0

2
7
.
3
 
6
3
.
6

7
2
1
7

S
6
3
.
6

1
1
3
*

1
0
*
.

1
0

1
1

1
2

4
.
0

5
2
.
0
 
4
0
.
0

4
4
.
0

T
5
2
.
0

1
0

4
*

3
*

1
0

1
i

3
1

0
.
0

5
0
.
0
 
3
7
.
5

5
0
.
0

1
5
0
.
0

0
5
*

1
0

0
0

1
3
3

0
.
0

8
3
.
3
 
1
6
.
7

1
6
.
7

I
8
3
.
3

1
0

1
5
*

6
*

1
0

0
1

1
6

0
.
0

6
8
.
2
 
2
7
.
3

3
1
.
8

T
6
8
.
2

1
1

5
*

8
*

2
0

0
1
2
3

6
.
3

3
1
.
3
 
5
0
.
0

6
2
.
5

S
5
0
.
0

1
0

2
*

6
w

2
*

0
0

1
2
9

0
.
0

2
0
.
0
 
6
0
.
0
8
0
.
0
v

S
6
0
.
0

1
0

1
*

0
0

0
0

1
 
3
8

0
.
0

9
9
.
9

0
.
0

0
.
0

T
9
9
.
9

1
0

1
4
*

1
0

0
1
3
4

0
.
0

1
6
.
7
 
6
6
.
7

8
3
.
3

S
6
6
.
7

1
1

1
0
*

7
*

1
0

0
1
 
2
0

5
.
3

5
2
.
6
 
3
6
.
8

4
2
.
1

I
5
2
.
6

1
0

1
*

2
*

1
*

0
0

1
3
5

0
.
0

2
5
.
0
 
5
0
.
0

7
5
.
0

S
5
0
.
0

1
0

7
*

8
*

4
*

0
1
1
 
l

0
.
0

3
6
.
8
 
4
2
.
1

6
3
.
2

S
4
2
.
1

1
0

1
-
 
0

2
4

1
3
*

4
*
4
*

2
*

1

0
0

0
0

1
3
2

1
2
1

0
.
0

O
.

2
5
.
0
 
5
0
.
0

7
2
.
2
 
2
2
.
2

7
5
.
0
,

2
7
.
8

S
5
0
.
0

1
7
2
.
2

1
1

2
1
0
*

6
*

0
1

1
9

5
.
t

1
0
.
5
 
5
2
.
6

8
4
.
2

S
5
2
.
6

1
0

2
6
*

3
0

0
1

2
8

0
.
0

1
8
.
2
 
5
4
.
5

0
1
.
8

S
5
4
.
5

1
0

1
3
*

2
*

0
3

1
3
0

0
.
6

1
6
.
7
 
5
0
.
0

8
3
.
3

S
5
0
.
0



'
T
A
S
K

4
5
1

4
5
2

4
5
3

4
5
4

4
5
5

4
5
6

4
5
7

4
5
8

4
5
9

4
6
0

4
6
1
.
,

4
6
2

4
6
3

4
6
4

4
4
5

4
6
4

4
4
7

4
6
8

4
6
9

4
7
1

4
7
2

4
7
3

4
7
4

W
O
R
K
E
R

D
I
S
T
R
I
B
U
T
I
O
N

O
f

S
U
G
G
E
S
T
E
O
 
4
-
E
A
R
N
I
N
G
 
S
O
U
R
C
E
S

,

P
T

S
E

0
 
-
N

Q
6

0 0 1 0 1

1
1
*

1
0
*

2
1
*

2
7
*

2
7
*

'
1

2
4
*

1
2
0
*

.
0

1
4
*

2
'
2
4
*

O
1
1
*

2
3
*

3
0
*

1
4
*

9
*
9
*

1
0
*

1
9
*

1
9
*

1
/
4
'

2
6
*

°
 
0

1
3
*

2
4
*

1
'

1
2
*
 
.
2
5
4
0
'

S
O

1
0
*

2
9
*

O
1
0
*

2
7
*

O
1
3
*

2
7
*

O
1
1
*

O
1
4
*

O
1
3
*

2
3
0
*

1
2
8
*
,

?
6
*

2
5
*

2
3
*

1
1
*

1
0
*

1
1
2
*
"
 
1
9
4
,

O
9
*

2
5
*

O
4

.
2
9
*

O
4

'
2
9
*
'

T
T
:

1
4
5

1
1
9

6
r
6

0
3

0
4 3

0

3
0

6
-
.
0

e
0

5

17 1
2

1
9

1
8
1
8

N
O

P
E
R
C
E
N
T
A
G
E
S

P
T

S
S
.
6
1

,

M
O
D
E

S
U
P
E
R
V
I
S
O
R

O
I
S
T
R
I
B
U
T
I
O
N

O
f

s
S
U
G
G
E
S
T
E
D
 
L
E
A
R
N
I
N
G
 
S
O
U
R
C
E
S

P
E
R
C
E
N
T
A
G
E
S

M
O

X
P

T
S

E
0

N
Q
2

N
O
-

,
.

3
4

a
.
,
,
,
,
,
o
 
2
7
.
5
 
5
7
.
5
 
7
2
.
5

t
5
7
.
5

0
3
*

4
*

0
0

4
2
0

0
.
4
,
9
 
2
1
.
7
 
6
5
.
2
 
7
8
.
3

S
6
5
.
2

0
3
*

9
.

2
.

0
2

4
4

2
.
6
 
5
3
.
8
 
3
5
.
9

4
3
.
6

T
5
3
.
8

.
0

5
*

0
0

0
0

4
7

0
.
0
 
6
7
.
5
 
2
2
.
5
 
3
2
.
5

T
6
7
.
5

0
5
*

0
0

0
,

0
4
8

2
-
.
&
5
 
6
7
.
5
 
2
2
.
5
 
1
1
0
.
0

T
6
7
.
5

2
*

2
*

0
0

0
0

2
0
 
1
4
8

2
.
6
 
6
3
.
2
 
2
6
.
3

1
2
 
1
3
5
 
2
.
2
 
4
3
.
5
,
4
1
.
3

1
7

1
3
6

0
.
0
 
3
4
.
1
 
4
6
.
3

1
6
 
1
4
4
 
4
.
8
,
5
7
.
1
 
2
6
.
2

1
0
*

0
1
2
 
1
1
8
 
0
.
0
 
2
3
.
4
 
5
5
.
3

1
2
*

0
1
1
*

0
9

0
9

0

9
1
0
1
2

8
0

1
0

1
1
*

0
1
0

8
.

0
1
1

7
0

1
5

3
0

1
2

'
5

0
1
4

8
*

0
1
8

6
0

1
2

0
2
2

5
0

1
8

1
5
1
2

1
4
2
5
3
0 1
4

1
6
2
9
2
7

3
2

1
3
7
3
7
4
6

4
2

0
.
0
 
2
6
.
5
 
4
9
.
0

2
.
0
 
2
4
.
5
 
5
1
.
0

-
0
.
0
 
2
0
.
8
 
6
6
.
4

0
.
0
 
2
1
.
7
 
5
8
.
7

0
.
0
 
2
7
.
1
 
5
6
.
3

0
.
0
 
2
2
.
9

0
.
0
.
2
9
.
8

0
.
0
 
3
0
.
2

4
.
3
 
6
5
.
2

2
.
3
 
6
3
.
6

2
.
5

0
.
0

2
.
8

0
.
0

3
0
.
0

2
2
.
5

1
1
.
1

1
0
.
5

5
4
.
2

5
3
.
2

5
3
.
5

2
3
.
9

2
2
.
7

4
7
.
5

6
2
.
5

8
0
.
6

7
6
.
3

3
4
1
2

T
6
3
.
2
 
1
0
.
 
3
*

1
0

0
0

0
5
4
.
3

T
4
3
.
5
 
1
1

3
*

5
*

4
*

0
0

6
5
.
9

S
4
6
.
3
 
1
0

1
4
*

2
*

0
0

3
8
.
1

T
5
7
.
1
 
1
0

4
*

2
*
-
'

0
0

0
7
6
.
6

S
5
5
.
3
 
1
1

2
9
*

4
*

0
1

7
3
.
5

S
4
9
.
0
 
1
1

2
1
0
*

3
0

1
7
3
.
5

S
5
1
.
0
 
1
1

5
*

1
3
*

4
0

0
7
9
.
2

S
6
0
.
4
 
I

1
2

1
0
*

4
*

0
0

7
8
.
3

S
5
0
.
7
 
I

1
p

9
*

A
*

0
0

7
2
.
9

S
5
6
.
3
-
 
I

0
2

7
*

.
5
*

0
0

7
7
.
1

7
0
.
2

6
9
.
8

3
0
.
4

3
4
.
1

S
5
4
.
2

I
1
,

2
1
5
*

6
*

0
0

S
5
3
.
2

I
2

2
1
3
*

5
*

0
0

S
5
3
.
5

I
0

1
9
*

4
*

0
0

0
 
T

6
5
.
2
 
t

1
1
0
*

3
*

1
0

0
T

6
3
.
6

I
0

7
*

1
0

0
0

.

6
7
.
5
 
,
t
,

7
7
.
5
 
'
S

8
6
.
1

S
8
9
.
5

S

4
7
.
5

I
0

2
4
"
.
.
.
 
4
*

,

6
2
.
5

I
0

0
 
'

7
*

5
*

8
0
.
6

I
0

0
4
*

7
*

7
6
.
3

I
,
.
0

1
4
*

3
*

7
7
0
2

2
5
0
9

0
-.

9
4
2
3

2
6
8
6

2

74
22

1
5
5
2
7

2
6
0
2

8
7
5

z
e
7
3
3
4

3
4 5
5

M
O
O
E

P
1

S
S
.
E

M
O

X

0
.
0

0
.
0

0
.
0

0
.
0

5
0
.
0

4
2
.
9

2
1
.
4

9
9
.
9

9
9
.
9

5
0
.
0

5
7
.
1
 
5
7
.
1

6
4
.
3
 
7
8
.
6

0
.
0

0
.
0

0
.
0

0
.
0

0
.
0

0
.
0

3
6

0
.
0
 
9
9
.
9

0
.
Q

0
.
0

2
6

7
.
7
 
2
3
.
1
 
3
8
.
5
 
6
9
.
2

3
3

0
.
0
 
1
4
.
3
 
5
7
.
1
 
8
5
.
7

3
4

0
.
0
 
6
6
.
7
 
3
3
.
3
 
3
3
.
3

2
2

6
.
3
 
1
2
.
5
 
5
6
.
3
 
8
1
.
3

S
5
7
.
1

S
 
6
4
.
3

T
9
9
.
9

T
9
9
.
1

P
1
 
5
0
.
0

9
9
.
9

S S
5
7
.
1

T
6
6
.
7

S
5
6
.
3

2
2
 
6
.
3
 
1
2
.
5
 
6
2
.
5
 
8
1
.
3

S
1
6
 
4
.
3
 
2
1
.
7
 
5
6
.
5
 
7
3
.
9

S
2
2

5
.
9
 
1
1
.
8
 
5
8
.
8
 
8
2
.
4
S

2
5

7
.
1

0
.
0
 
6
4
.
3
 
9
2
.
9

S
2
5
\
0
.
0
 
1
4
.
3
 
5
0
.
0
 
8
5
.
7

$

1
5

4
.
2

8
.
3
 
6
2
.
5
 
8
7
.
5

S
1
7

9
.
1

9
.
1
 
5
9
4
1
 
8
1
.
8

,
S

2
5

0
.
0

7
.
1
 
6
4
.
3
 
9
2
.
9

S
2
4

6
.
7
 
6
6
.
7
 
2
0
.
0
 
2
4
.
7

T
3
1

9
.
0
 
e
7
.
5
 
1
7
.
5
 
1
2
.

T

O
0

I
3
0

O
0

I
2
7

O
1

I
3
2

O
1

1
 
3
0

2

2
4
5
1
2
4
0
8

0
.
0
 
2
0
.
0
 
4
0
.
0
 
8
0
.
6

0
.
0

0
.
0
 
5
8
.
3
1
0
0
.
0

0
.
0

0
.
0
 
6
6
.
7
1
0
0
.
0

0
.
0
 
1
2
.
5
 
5
0
.
0
 
8
7
.
5

6
2
.
5

5
6
.
5

5
8
.
8

6
4
.
3

5
0
.
0

6
2
.
5
 
-

5
9
.
1

6
4
.
3

6
6
.
7

8
7
.
5

S
E
 
4
0
.
0

S
5
8
.
3

S
6
6
.
7

S
5
0
.
0



ti

Table 'C=7
4

Supervisor Suggestions (Q10 and Q11)
a

Question 10: Possible'to Improve Procedures (Supervisors)

//
(Part 1) Based on your total experience as a supervisor
of Business Data Programiners, do you feel that for Some
of. their work activit4esfitere could be a better or more
effective way of doing the activity? That is, of tA
activities you checked (in Question.2), could'an improve-
ment be made'on the present way in which Business Data
Programmers.typically perform an activity?

Response: Check mark for each task where procedur4s could
be improved.

(Part 2) ' For those activities checked as possible to
improve procedures, suggest the main way for improving such
procedures.

Categories of the Response Scale:

a. Provide a readable, ready-reference haridbook or simila A

guideifor use on the job (H).
b. Expand, correct, or clarify the existing directives on

the matter CD).
c. Improve the content of formal school training on the

matter (T).
d. Provide research or special study for improving the

present procedures (R).
e. I don't know how it might be improved but think it

can I?).
f. Other (comments to be written in) (0).

QU-6-Plion 11: Poorly Performed Task (Supervisors)

(Part 1) Based on your total, experience as a supervisor of
Business,Data Programmers, do you feel that many Business
Data Programmers perform certain of their activities poorly
or unsatisfactorily, even after a reasonable amount of time
on the job? That is, of the cactivities checked (in Ques-
tion 2), which ones Are usually not done by experienced

aResponses were summarized only for tasks .each supervisor
had checked on Q2.



1.

a

Table C-7-aontinued.

Business Data Programmers as well as they could be? This
-ip not a rating of individual programmers, but rather an
indication of activities which could be improved under the .

right circumstances.
.

Response: Cileck mark for each task 'where performance is
generally unsatisfactor

(Part 2) ,For thOse activities checkedas poorlS, perfort.,
. ,suggest the main reason for such pefformekce.

Categories of the Response Sca4e:

a. Lack of-interest or,poot attitude,on the part of
Business Data Programmers (1).

b. *Deflective job training on the matter, in formal school
training program (T).

c. Business Data Programmers are overburdened with more
important matters, and do not have:time to perform this
activity properly (M).

d. ''The activity is an extren(ely difficult one to master .

(D).

e.' I don't know the reason 1-jut I believe the general
performance by many Business-Data ProgramMers is poor
or unsatisfactory (?).

f. Other (comments to.ke written in). (0).

Each of the.22 columns of Table C-7 is ideptified below.

Column 113: Number of Group 1 superv4ors indicating
that an improvement is possible in the way
.o£ performing the task.

Column 114: Percent of Group d supervisors, checking the
task .(Question

Note: Asterisks (*) appear next to percentages in Coltimn
114 when that percentage represents-10% or more,of
all supervisors included ireGrou'li 1.

Columns 115
through 120:- Number of Group 1 supervisors' using each

category to-suggest a way of im6rWir4g task
prodedures.

1

1/6

200



Table C-7-continued
.

a

Columns 121:'

Column 122:

Column123:

Columns 124
through 134,:

A.

r

Percent of suggestions that cited training
cont4nt (T). as the main way by which. task
procedures Could be.improved.

Most common su?gestin (mode) given by
Group 1 supervisors. *As:in-TOle C-6,
occasionally thOre than one suggeition cate-
gory tied for most common use. The table
displays up. to two nodal categories. More
than two modal categories for a task are
coded on Table C-7 as "MM", an abbreviation
for "multiple modes."

rcent of stggestions that cited the modal
gory (Column 122) as:the main way by

which task procedures could be improved.

Same as Columns 113 through 123 but fOr
indications and suggested reasons on
Question 11,.using Group 2 supervisors.
Column 132 gertains'to "ineffective job
training," not necessarily "training content"
as in Question 10 and Column 121.

, .

1§7

2 0 G

4.

P
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Table C-8

Summary of Tasks by Percent of Workers Performing

Based on the 60 workers in Group 1 answering Question 1,
Table C-8 sgmmarizes the tasks'perfdrmed by varying percentages'
of those persons. This shows 242 of the 474 tasks were performed
by_fewer than 20% of the workers. Tasks on which 50% or more
o the workers indicated performance numbered 64.
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Table C-9

Summary of Tasks by Peicent of

Supervisors Desiring PerforMance

. -Based on all 80 supervisors in both Groups 1 and 2 answer-
ing Question 2, Table C-9 -summarizes the tasks that varying'
percentages ofthose persons said should be performed by their
workers. The table notes 129'of.the 474 tasks were checked as,
relevant by fewer than 20% of the supervisors. Tasks on which
50% or more of the supervisors desired petformance numbeies 115.

s,

223

214
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APPEN4IX D

44

'ASK STATEMENTS NOT INCLUDED IN TABLE 1

Table L contains only those 313 tasks which were judged to
be of reasonable relevance to the occupation of Business Data
Programmers. Other tasks in the total listing of 474 data
processing tasks were apparently more appropriate to other job
types within the occupational field. These 161 omitted tasks
are listed'hereto permit identification with data in Appendix C.

These 161 tasks were the ones on which large numbers of
either the workers or the supervisors indicated that the task
was not or should not be performed by Business Data Programmers.
.This selection was made when less than 10% of the Group 1
workers indicated they perform a task (Question 1), or less than
10% of all supervisors indicated their workers should perform a
task (Question 2). Thus, if-more than five workers and more than
seven supervisors had checked a task, then it was included in

-the Table:I summaries.

Percent Who Now Do

DUTYA: SUPERVISING DATA SERVICES
FUNCTIONS

10. Develdp standards, and factors.
for use in management control
systems.

12. Evaluate Work performance of
data.services personnel...

' 13. Fill outAneStion and inventory
forms.

p.

16. Maintaintraining records for
data services" personnel.

"

17. Monitor ma ntenance of utilizal-
tion

18. Monitor ptbduction controls and
stAndards7j;

21. Order datd.automAtion supplies
and eguipAent.

2z
216

Actual, by Desired by
Workers Supervisors

%

9

.31

3 31.

7 15

2

ti

11

5 21

5 24

0



Actual, by Desired'by
Workers Supervitors

22. Perform automatic data
processing. equipment financial ,- .planning. 18 .

I* '24. Plan facility modification. 2 . / 22

II

V

25. Prepare or audit.personnel
records. 0. 21

29. Serve on inspection teams to
evaluate other data systems
units. 2 30

30. ''Supervise data services
specialists. 2 24

:632. 5Upe5vise operation of punch.
card or tape filing,sygtems. 2 15-

33. Supervise the maintenance of
publications andreportS
management authority'files. 2 15

DUTY El SUPERVISING AUTOMATIC
'DATA PROCESSING EQUIPMENT
OPERATIONS

35. Control tApes'utilization and
assignme4t. 5

38. Coordinate wheduling of machine.
work load. 7

40. Coordinate work of managemept
analysis with staff sections
and other activities. 2 25

41. Design system of magnetic type
management. 3 20

16

25

44. Evaluate office of prime
responsibility equipment'utt47
zation and maintenance.

46. Evaluate work performance of
operators.

217',

22 6

O

0

2

ld

19

ti

r*



48. Inventory electronic data
processing supplies.

5,0.. Maintain training records on
operators.

51. Monitor the maintenance of
utilization logs on automatic
data processing equipment. 3 14

Actual, by .Desired by
Workers Supervisors

1

52. Perform periodic inspections of
data automation activities. 2 18

53., Plan 'aneconduct on-the7job
training in data procesging
equipment operation.

55. Plan arra schedule duty-assign-
ments for data automation,
activity.

.56. Plan and ,schedule work assign-
ments for operators .

57. Plan personnel management.

58. Prepare cost reports and cost

24

8 20

14

estimates for data automation
equipment.

62., Prepare shift reports.

63. Requisition auxi 'liary data.prOcess-
ing equipment suclit as-decollaters
or forms bursters.

64. Requisition supplie-s.

66. Rw.iiew or prepaTepcost estimates-
of equipment utilization.

67.- Review personnel for raise
recommendations.

69. Schedule basic input into manual
data systems.

3

2

0

5

2,

0

7

4

vo

21-8

22

6

14

20

25

15



70. Schedule machine inspection
and repai

Actual, by. Desired by
Workers Supervisors

3 9

71. Supervise administration of
management control system. 0 14

72. Supervise- apprentice data
processing' machine operators.

73. Supervise' clerks, typists, or
illustrators.

74. SUpervise data prbcessAng
.

machine operators.

75. Supervise,data processing
machine supervisors.

3.6. Supervise financial,analysis
activities.

DUTY C: SUPERVISING PROGRAMMING

95. -Est stock levels,of blank
forls and coding sheets for pro-
gramming. - 5 29

c

. . .

96. Evaluate proficiency of pro- .

gramming 'personnel to determine -

traininq,needs. 3 41

5

2

7

0

0

14

10

'14

10

4

Evaluate programmers With respect
to current" techniques and methods.

98. Evaluate programming suggestions
under incentive suggestion program.

P

99. Evaluate work performance of pro- -

grammers.

103. Lead inspection of conversion
teams.

109. 'Plan programming work loads/ make
Work 'assignments, and organize
shifts.

2 2 E3

219

3 42

11

5 50

0

7

21



I

118: Review. unit and individual
training data.

Actual, by Desired by
Workers Supervisors

%

5 25

121.., Supervise apprentice program-
ming'specialists. '8 40\..

122. Supervise programming
specialists. 3. 35

123. Train functional area personnel ,

in statistics, malhematical models,
or other scientific applications. . 2 8

DUTY D: SUPERVISING DATA SYSTEMS
ANALYSIS AND DESIGN

131. Establish systems analysis review
schedules for existing systems. 5 19

133. Evaluate work performance of
systems analysis and design
personnel. 2 26

134. Inspect systems analysis and
'design activities. 2 32

13?.. Orient newly assigned systems
design and analysis personnel. 3 31

136. Perform large scale computer
scheduling. 0 9

137. ,Plan data systems analysiglnd
design work loads. 5 19

138. PlaA in in -shop systems analysis and
design personnel and evaluation
requirements. 2 14

139. Prepare in-house reports on
persdhnel and systems design
acti -ties. 2 21

140. e.pare recomme dations for-
needed data sy tems equipment. 0 . 36

`.

220

22 t'



Actu;t, by Desired by
Workers Supervisors

142. Supervise data systems analysis
and design specialists. 2 21

ti

DUTY E: PERFORMING DATA PROCESSING
FUNCTIONS

151. Control'ateomatic data process-'
.ing,equipment and data process-

,

in'§-equipMentorclers.

153. Control basic, input into
manual data systems.

154. Coordinate production control
schedUles.

157. Develop data and documentatiiw
of accrued benefits- rvtltin-g
from 'installation of automatic
data ssing equipment.

3

158. Evaluate and dispose of admini-
strative records.

161. 'maintain publication file

i62. Mai tain suspense file for
cont led reports. 3 " 4

11-

21

15

3

24'

164. Perform annual reports survey. 3 14

166. Prepare an
ment notices

bmit daily requir-b-
.supportive

2

DUTY F; OPERATI14G AUTOMATIC DATA
PROCESSING, EQUIPMENT

179. Initi te all-computer opei-ating
notes, technical bulletins, etc.,
for job performance improvements. 3

186. Maintain 1l efs of data procesiaL
ing supplies

221

230

8

18



N

Actual, by Desirea-by
Workers Supervisors

, 187. Mainta tchnical fit es on
eq entloperations and pr.o
ce-dural changes.

193. Operate documebt writer.

198. Operate paper tape punch an
reader.

199 Operate punched card accounting
machines.

207. Perform disk-to-plotter
operation.

210. Perform operator maintenance
on automatic data processing
equipment.

214. Perform tape -to- plotter
operation..

223. Recdfd-time log or unscheduled
maintenande.

N,
22'5. Schedule sequence of users during

`shift for effective organization
runs.

231. Splice `magnetic tape and leaders.

232. Splice paper tape.

913.' Set, up punched card accounting
machines for operation.

8 ,22
\

10 S

7

9

2 4

2

5

7 12

5 14

5' '6

0 .1

8 5..
234, Strip tape and add new load

yoint. . N 17 9

-
. \

\235. Use absolute binary deck (ABS
. deck) to rrtiii programs.

DUTY G: G SYSTEMS PROGRAMMING
, .

242. Design or write compilers.

.231
4

222

-3 6

0 , 8

f.



4

243.\\Resign support programs for
cathode ray output.

244. --iftvelop-maintenance procedures
'for -the cperating system..

Ns

247. Maintain manufacturer supplies
.on -line teleprocessing sy tem.t

250. Select,various,components to be
used in Creating new operating
system:

Actual, by 'Desired. by
Workers Supervis Ys

, 251. Up-date systems'monitor programs.

4

256. Write systems monitor ograms.

'7 24

3

3

DUTY H: PERFORMING SCIENTIFIC PROGRAMMING

257. Analyze and modify computer
languages.

'258. Analyze seldom-used computer
languages.

Construct mathematical-models
for programs..

260. ConstrUct programs or routines
using double precision floating
points.

261. Construct programs or routines
using simulated double precision
floating' points.

0

8

24

15

18

9

5

8

2162. onstruct program ortroutines
wing simulated floating pbints. 0

ti

264. Con truct simulated single
precision floating points.

, 0

285. Develop general flowcharts
for scientifid programming.

\

\

4 ' 2 L

.

t

223 ,

8

\\ 12
\

12

6

15



k

t .
, Actual, by'Desired by'

Workers' Supervisors .
,cx

. . % %

266. Develop grSde.linei,a.nd
specilications for scientific:

0 11'programming.

-,....
.27G-.14e linear programming'teoh- 3 19

...- .
.

niques.

271.

272.

273.

274.

275.

276.

277.

279.

280.
.

2131.

0

282.

283.:

286.

Usdr queuing theory,to coristruct
simulation models.

Write heuristic programs or 'use
heuristic programming techniques.

Write programs for analysis of
medical data.~

Write programs-for analysi.of,
physical phenomena and develop-
ment of equations.

Write programs for computer
language development.

Write programs fir correlation
or regression analysis.

.

Writerograms fordata reduction.

Write programs'forotquation
sol4ng.

Write programs for factor
,analysis. $*

Write programs for'matrix
inversion. -

,

Writerograms for matrix
multiplication.

Write.programs for physic7a1
simulation using differential
equations. .., i

,

write programs for simulation
of functions using-simulated
language.

,

5

5

2

2

2

3

8

5

2

3

3

13

2

.

10:

10

6

6

, 15

°24

21'

12

10

11

9

8

113

.

224

236

1



Actual, by Pesired by
Workers. Supervisors

.
. % %.

287. Wrimts programs for simulation
studies. . 5 n yl f.

u, '2 . 10'. -

, *
.

288. Write programs'for testing,
mathematicalhypotheses. a 11

289. Write programs for testing
statistical hypotheses. 2 14

290. Write programs to compute -

frequency dllitributions. 8
.

29. Write prograMi to do item
analysis.,

q 7 22

292. Write programs to compute
means and standard deviations.

293. Write programs to produce design
plans via use of plotter.

..
*

294. Write programs to provide design
data.

DUTY I: PROGRAMMING GOMPUTERS

322. Design. or lay out, drum storage
formats.

324. Design or lay out paper tape
storage forMats......

335. DevelOp index of unit perform-
.

ance.
//

349.. Forecast trends in performin:g
analysis tasks.,

365. Perform analog programming.

369. Perform special 'studies on
staff udies.

382. Prepare repc3-iii--rslating data
to local, problems and manage-

., ment decisions.

225

234

8 ,

b.

26

6

:7 .

2 11

2 11

/
2 9/

0 9

2 10

0 6

2 15

8 19



Actual, by Desired by
-17 Workers Supervisors

392. Review. operating c lost data.

. 393. Revieweunit and individual
training data. .

358. Use program evaluation review
techniques (PERT) to analyze pro-
grams or.to record program progres-

./ sion.

es,

399. Write consol program manuals..

DUTY J: PERFORMING FEASIBILITY STUDIES
(PILOT PROJECTS)

'408. Determine communication requirements
of facsimile.

5

7

8

21

14

15

14

2 10

409.- Determine communication requirements .. .

of data phOne. .2 21

414.. Evaluate present and proposed costs
of processing, storage, and infor-
mational retrieval. 8 31

417. Investigate communications ..and
teleprocessing requirements. for
integration of data systems_ and
fTobessing.

423: Prepare recommendations for size
and capacity of proposed electronic
data processing equipment.

8 38

26

424. Prepare responsiveness require-
,

ments (speed with which! data
processing personnel can -react to
ndw systems). 3 18

425. .SuperVisespbst -installation inspec-
tions of new-sstems. 3 26

/

/1

23 %

226



Actual, by Desired by
Workers ,..Slorpervisors

%
DUTY K:. DESIGNINd.DATA SYSTEMS

426. Audit mechanized listing to
check out systems. 7 264

-4-29._ Design character recognition
--iFiEtrrrm t.Q include input/output
equipment.

430. Design data ppnv.ersion systems
to'include.input/output equipment.

436: Design purrahed tape, media layouts.

437. Design systems to include tabtrlar
forms and visual displays. -

441. Plan utilization of photographic
storage and retrieval'equipment.

C.; 442. Prepare. data Automation p osals
(DAP).

444. Prepare manual*data systems
'rep9fts.

4

446. Prpare statistical reports'
about data systeths.

453. .Use factor analysis to design-
data systems.

454. Use linear programming to design
data systems.

5 15

. 28

5

5_

2

2

5

16

15

22

10

2 12

455.%2Se probability theory Wdesign
data systems-, . 2

456. Use cueing, gdmig or logics
decision theorem to desi Data
Systerit. = ' / 0 12

Y L: PERFORMING DATA SYSTEMS ANALYSIS

459. Develop networks such as PERT,
CPM, and LESS.

236
227

3 14,
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470. Prepare grid and matrix
charts of input or Sttput
files.

It. .

--.4-71_. Prepare presentations of .

data systems operations: '.

4-73. Schedule systems'studies.

4

O

Actual, by Desired by
Workers Supervisors

7 20

..

5 ,24

7 19

.1. R4( =,.": "t, '
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